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This dissertation evaluated 1) the efficacy of a course-based Internet-technology 
intervention rooted in social cognitive theory (SCT) for increasing step counts in university 
faculty and staff, and 2) the effect of online social support tools on step counts among adults 
using a randomized control trial.  
Thirty-six sedentary/insufficiently active university faculty and staff participated in an 
eight-week, Internet-delivered walking intervention.  They received an Omron HJ-720ITC 
pedometer, personal step goals, and access to a Blackboard Learn
TM
 website comprised of SCT-
based features.  Outcomes included daily steps, social support, self-regulation, self-efficacy, and 
outcome expectations.  Participants significantly increased their average daily steps (p < 0.001) 
between baseline and week 1 by 1800.  A similar increase in daily steps was observed between 
baseline and all other intervention weeks (p < 0.001).  Social support and self-regulation 
significantly improved (p < 0.001).  These findings helped inform the design of the second study. 
In this second study, 63 sedentary/insufficiently active adults were randomly assigned to 
an online social support group or a no online social support group.  Both groups received access 
to an Omron HJ-720ITC pedometer, individualized step goals, two websites, and a smartphone 
application for 12 weeks.  The online social support group also had access to online social 
support tools.  Outcomes included daily steps, self-regulation, social support, self-efficacy, and 
outcome expectations.  Both groups significantly increased their daily steps (p < 0.05) from 
baseline (treatment: 4461.5 + 1480.7; control: 4630.6 + 1127.8) to 12 weeks (treatment: 5959.5 + 
1811.4; control: 7443.0 + 2576.8), with no differences between groups.  Family social support 
and exercise goal setting significantly increased in both groups (p < 0.05), with no difference 
between groups.  A significant group by time interaction was found for exercise planning (p < 
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0.05) such that it increased in the control group and decreased in the treatment group.  Self-
efficacy significantly decreased in both groups (p < 0.05).  Providing online social support tools 
to individuals randomly assigned to exercise groups does not result in enhanced daily steps or 
psychosocial outcomes when included as part of a technology-mediated walking intervention 
relative to an identical intervention without access to online social support tools.
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According to the 2008 Physical Activity Guidelines for Americans, adults should perform 
at least 150 minutes of moderate-intensity, or 75 minutes of vigorous-intensity aerobic physical 
activity each week (or an equivalent combination of moderate-and vigorous-intensity aerobic 
activity).  Regularly engaging in physical activity promotes wellness and reduces the risk of 
many adverse health problems, including type 2 diabetes, obesity, heart disease, depression, high 
blood pressure, stroke, and some cancers.
1
  Yet, in 2012, just 50.1% of United States (U.S.) 
adults engaged in regular moderate or vigorous physical activity, and nearly 30% of U.S. adults 
were inactive.
2
  Several adverse health conditions are associated with a sedentary lifestyle, and 
the economic cost of physical inactivity among Americans is significant.
1,3
  Thus, the need for 
effective strategies to promote physical activity adoption and adherence among adults is 
apparent. 
  Physical activity interventions can be administered through various mediums, including 
technologies.
4,5,6,7
  The Internet and mobile phones represent two promising delivery methods for 
physical activity interventions targeting various populations and settings for several reasons.  
Easy access, convenience/flexibility of use, novelty, efficient real-time and asynchronous 
communication (e.g., facilitating immediate feedback and formation of social networks), a high 
degree of anonymity if desired, and the ability to easily distribute materials and reach a large 
number of people at a low cost are advantages of using such technologies to administer a 
behavior change intervention.
8-10
   
Plus, 87% of U.S. adults use the Internet.
11
  Relatively similar, high proportions (> 80%) 
of Internet users exist among adults belonging to various subgroups based on age, sex, 
race/ethnicity, urbanity, educational attainment, and household income.
11
  Seniors (age 65 years 
and older) and persons who have not obtained a high school diploma represent the only two 
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subgroups that contain a lower proportion of Internet users.  What is more, 88% of Internet users 
send or read electronic mail,
12
 78% watch or download online videos,
13
 72% have looked online 
for health information within the past year,
14
 52% have posted photos online,
15
 46% send instant 
messages,
12
 32% read someone else’s online journal or blog,
12
 and 32% post comments to an 
online news group, website, blog, or photo site.
12
  Likewise, 90% of U.S. adults have a mobile 
phone and 58% own a smartphone.
16
  Similar proportions (> 48%) of smartphone owners exist 
among adults belonging to various subgroups in terms of age, sex, race/ethnicity, urbanity, 
educational attainment, and household income.
16 
 Seniors (age 65 years and older), persons who 
have not earned a high school diploma, low income earners, and persons living in a rural setting 
represent the only four subgroups that contain a lower proportion of smartphone owners.  Mobile 
phone applications (software program designed to run on a mobile phone) represent a common 
feature of smartphones.
17
  In 2012, it was estimated that the number of downloaded mobile 
applications in 2013 will be between 56 billion and 82 billion.
18
  In fact, 84% of U.S. smartphone 
owners have downloaded an application to their phone, and 19% have downloaded a health 
management application.  Exercise-related applications are the most popular type of health-
related mobile application.
19
   
Only a small number of smartphone-based physical activity promotion studies
20-23
 have 
measured physical activity behavior change (one of these studies
23
 is ongoing).  Two of the three 
completed studies yielded promising findings (one study
21
 used only a smartphone application 
and another study
22
 used both a smartphone application and the Internet to facilitate the delivery 
of a physical activity intervention).  Conversely, findings from several reviews of studies 
centered on Internet-based physical activity behavior change interventions generally point to the 





  However, delivering Internet-based physical activity interventions can be 
complicated, often times requiring specialized skills and expertise (or access to expertise).  The 
use of course-related Internet technology, such as Blackboard Learn
TM
, represents one possible 
solution to this problem.  Blackboard Learn
TM
 is an established application at many higher 
education institutions, and it is also widely available via a free, publicly hosted online course 
creation and facilitation service called CourseSites
TM
.  The Blackboard Learn
TM
 platform is easy 
to learn and has a number of features that can be used to create a comprehensive, interactive 
physical activity intervention.  Select components of the Blackboard Learn
TM
 Internet platform 
can also be accessed via the corresponding Blackboard Mobile Learn
TM
 smartphone application. 
To our knowledge, only four studies have used course-related Internet technology to 
deliver a physical activity intervention and none of these four studies utilized a corresponding 
smartphone application.
28-31
  While all four studies reported promising findings in terms of 
physical activity, two
28,29
 of these studies relied upon self-reported measures of physical activity 
and three of them
28-30
 failed to measure intervention access/use (e.g., website log-ins; number of 
hits on sections within the website).  Many Internet-based physical activity promotion studies are 
characterized by these methodological issues (i.e., used self-reported measures of physical 
activity and access/use or failed to measure access/use).
7,24,25,27,32
 
What is more, all four of the aforementioned course-related Internet technology studies 
used intervention components grounded in social cognitive theory,
33
 but mixed results were 
found in terms of changes in presumed mediators of physical activity behavior change (i.e., 
social support, self-efficacy, outcome expectations, self-regulation).
28,29,31
  Factors related to the 
study design (e.g., instruments used to measure the psychosocial variables) and subject selection 





as well as traditional physical activity promotion studies have also reported mixed findings when 
it comes to presumed mediators of physical activity behavior change (or failed to examine 
mediating constructs).
34-40 
 Likewise, the design of Internet-based physical activity promotion 
studies makes it difficult to determine the degree to which individual intervention components 
and presumed mediators potentially affected behavioral outcomes and retention.
7,24,28,29,31,32
  
Such information is important in order to design effective interventions while addressing attrition 
issues, which are relatively common in Internet-based physical activity-related studies.
27,32,40-42 
An online community is one component that has the potential to improve participant 
engagement and retention, as well as favorably impact physical activity levels.
7,31,42-47
  An online 
community refers to a social unit that involves members who associate with each other as a 
group and use communication technologies to interact and exchange information in a real-time 
and/or asynchronous fashion (e.g., online message board, chat room, and instant message).
48
  
Such platforms can be used to give individuals the chance to share their challenges and 
successes, post pictures of their physical activities, provide direct encouragement, and offer 
helpful suggestions.  That is, an online community may foster social support via a variety of 
methods, including social modeling, informational support, and emotional support among 
others.
49-51
  Social support is considered to be a key theoretically-based behavior change 
element
33,52,53
 and has been positively linked to physical activity behavior, including physical 
activity maintenance, among different populations in several studies.
40,50,54-59
  It has also been 
positively linked to engagement in Internet-based health interventions.
47,60,61
  This connection 
may be important as increased engagement is positively related to increased intervention 
exposure, and in turn, behavior change.  That is, increased engagement in an Internet-based 




 Eseynbach et al.
65 
carried out a systematic review of the literature centered on the effects 
of health-related online communities on health and social outcomes.  They reported mixed 
findings for the impact of online communities on social support and found limited evidence of a 
favorable effect of online communities on smoking cessation and health-related outcomes (i.e., 
glycosylated hemoglobin, weight loss, and depression).  However, they noted that the design of 
most of the reviewed studies made it impossible to draw definitive conclusions about the isolated 
impact of online communities.  Additionally, many studies reported a lack of use of the online 
communities, making it difficult to show a potential effect.  While some studies did find a 
positive relationship between online community use and measured outcomes, the direction of 
causation could not be determined. 
 A small number of quality randomized controlled trials have attempted to determine the 
isolated effect of an online community on various measured outcomes.  For example, Glasgow et 
al.
64
 examined the health-related impact of adding an online community to an information-based 
Internet nutrition intervention for adults with type 2 diabetes.  They found a significant 
difference in perceived social support between the online community group and information-
based control group after 10 months; however, they found no significant differences in 
behavioral, biologic, or other psychosocial outcomes.  They reported that the use of the online 




 used a randomized design to evaluate the combined effect of an online 
community and educational materials on different clinical indicators among individuals with 
chronic low-back pain.  Unlike Glasgow et al.,
60
 they observed high use of the online community 
over the course of 12 months (i.e., 2,000 total posted messages).  Plus, the intervention group 
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significantly improved a number of clinical indicators relative to the control group (usual care 
and subscriptions to non-health-related magazines).  Of course, the precise impact of the online 
community could not be determined due to the fact that educational materials were also part of 
the intervention.   
On the other hand, Richardson et al.
42
 used a randomized controlled trial to examine the 
specific effect of an online community as part of an Internet-based walking intervention on step 
counts and attrition among a sample of adults who were overweight, had type 2 diabetes, and/or 
coronary artery disease.  Participants were randomized to one of two groups.  Both groups 
received the same intervention components (i.e., enhanced pedometers, access to a website 
where they could view their progress, goals, and motivational messages); one group also had 
access to an online community.  While both groups significantly increased their average daily 
steps between baseline and the end of the 16-week intervention (approximately 2,000 steps/d for 
the entire sample), there were no significant differences in change in average daily steps between 
the groups across the intervention period.  Likewise, there was no significant difference in 
baseline and post-intervention perceived social support between the two groups.  These findings 
must be interpreted with caution though for a few reasons.  The authors did not obtain physical 
activity information on days in which the pedometer was not worn.  If participants were less 
active on these days, then their average daily step counts would have been falsely inflated. Since, 
the no online community group accumulated more of these non-wear days, average daily step 
counts may have been erroneously inflated in their favor.  Also, the authors measured social 
support with a single-item question that had not been validated.   
However, this study did report some promising findings in terms of engagement and 
retention.
42
  The online community group uploaded valid pedometer data on more days than the 
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no online community group and had a higher percentage of completers.  Among participants who 
dropped out of the study, those in the no online community group dropped out earlier than those 
in the online community group.  Plus, they found a significant, positive relationship between the 
number of posts to the online community forum and step counts, as well as the number of pages 
viewed and step counts.
 
To date, Monroe et al.
31
 have conducted the only course-related Internet technology 
physical activity promotion study (details contained in Part III of this document) in which an 
online community was part of the intervention and observed some findings that were similar to 
the findings of Richardson et al.
42
  For instance, they found a significant increase in average 
daily step counts of about 2,000 steps/d between baseline and each week of the eight-week 
intervention among their sample of adults, and 94% of the participants (n = 36/38) completed the 
study.  Moreover, they observed a significant, positive relationship between total posts to the 
online community forum and step counts, as well as a borderline significant, positive relationship 
between self-reported frequency of viewing posts and step counts.  They also found a significant, 
positive relationship between self-reported frequency of viewing posts and objectively measured 
total number of log-ins.   
Unlike Richardson et al.,
42
 Monroe et al.
31
 found a significant increase in perceived social 
support among their sample from baseline; however, there were no significant relationships 
between perceived social support and any other measured outcomes.  These latter results in 
particular must be interpreted with caution because the instrument used to measure social support 
targeted perceived social support from family and friends; thus, it may not have captured the 
sample’s perceived social support from fellow participants who engaged in the online 
community.  The use of a single-group pretest-posttest design represents another methodological 
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limitation of this study, making it impossible to determine the unique potential impact of the 
online community on social support, step counts, log-ins, and retention.  
Based on the findings from this previous research centered on online communities, it is 
clear that three primary aspects are worth addressing.  First, there is a need to continue to search 
for innovative and effective ways to facilitate engagement with online social support tools as an 
increase in the use of such tools may potentially lead to enhanced outcomes.  Providing multiple 
online community options may be one way to successfully address this issue.  For example, 
some participants may prefer to engage in an asynchronous discussion board, but others may 
prefer to participate in real-time chats.  Some participants may perhaps be inclined to use both 
options.  If only one option is presented, then an opportunity to maximize participant 
engagement in terms of online social support may be missed.
67
  Similarly, providing more than 
one avenue to access online social support may be another way to stimulate increased use of 
online social support tools, and in turn, enhanced outcomes.  For instance, participants could be 
given the option to access an online community via both a traditional computer and smartphone 
application.  
As previously mentioned, little is known about how smartphone applications can be used 
to positively impact physical activity, particularly via social support.  One eight-week study
21
 
examined the impact of three different smartphone applications on physical activity behavior.  
Adult participants were randomly assigned to one of three groups.  One group had access to an 
application focused on goal setting and problem solving.  Another group had access to an 
application that targeted social support in part through an electronic message board.  A third 
group had access to an application primarily focused on positive reinforcement.  All three 
applications were designed to work jointly with a mobile phone’s built-in accelerometer, 
10 
 
facilitating self-monitoring.  The authors found significant mean increases in physical activity 
among all three groups across the intervention period.  The social support group had the highest 
mean increase in weekly minutes of brisk walking (about 123 min/wk versus 71 min/wk and 105 
min/wk for the goal setting/problem solving group and positive reinforcement group, 
respectively) and weekly minutes of total moderate-to-vigorous physical activity (about 257 
min/wk versus 173 min/wk and 134 min/wk for the goal setting/problem solving group and 
positive reinforcement group, respectively).  Thus, providing access to an electronic message 
board via a smartphone application may be an effective way to help promote physical activity.  
A third way to possibly facilitate the use of online social support tools is by building 
upon preexisting social ties.
42
  If participants have a preexisting level of familiarity with each 
other, then they may be more apt to seek and provide social support through an online 
mechanism.  For example, 68% of the participants in Monroe et al.’s
31
 course-related Internet 
technology physical activity promotion study made at least one post to the discussion board and 
60% made multiple posts.  The participants were faculty and staff at the same university; thus, 
some of them perhaps already had existing social ties with other participants and/or felt a sense 
of familiarity with other participants given that they were part of the same work setting.  Such 
factors may partially explain why the discussion board remained relatively active throughout the 
study.   
Moreover, another aspect that warrants further investigation is the possible mediating role 
social support plays when it comes to the potential effect that an online community has on 
program engagement, physical activity, and retention, using a validated and sensitive instrument 
to measure perceived social support.  Thirdly, there is a general need to conduct well-designed, 
11 
 
online-based studies that will allow the unique impact of an online community on physical 
activity and other related outcomes to be highlighted. 
Purpose 
The purpose of this study is to conduct a 12-week randomized controlled trial, examining 
the collective impact of providing access to online social support tools as one part of a course-
based Internet- and smartphone application-mediated intervention grounded in social cognitive 
theory on the following aspects in a sample of adults:  step counts and presumed mediators 
(social support, self-efficacy, self-regulation, and outcome expectations) of physical activity 
behavior change. 
Specific Aims 
1.  To compare the change in daily steps for participants who have access to online social support 
tools to participants who do not have access to these tools.   
2.  To compare changes in social support, self-efficacy, outcome expectations, and self-
regulation from baseline to the end of the intervention for the two groups. 
(Note: This purpose statement and these specific aims are addressed in Part IV of this 
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Physical Activity Status (United States Adults) 
The National Health Interview Survey (NHIS) is an annual United States (U.S.) 
population-based survey, and as part of this survey, adults (> 18 years old) are asked to report 
their physical activity level.
1
  According to the most up-to-date NHIS (2012) physical activity 
statistics, just 50.1% of adults met the aerobic physical activity guidelines set forth in the 2008 
Physical Activity Guidelines for Americans
 
and 29.9% of adults were inactive.
2,3  
The collective 
physical activity status of U.S. adults is a public health concern because a lack of physical 
activity is associated with many adverse health conditions and poses a significant economic 
burden.
2,4 
 Plus, a substantial proportion of Americans are missing out on the benefits of 
participating in a sufficient level of physical activity, including enhanced wellness and a reduced 
risk of various chronic diseases.
1 
 Given these facts, efforts to develop and implement effective 
physical activity promotion and adherence strategies are paramount. 
Physical Activity Guidelines for Adults 
 Physical activity interventions targeting sedentary and insufficiently active individuals 
should naturally include a physical activity recommendation.  The 2008 Physical Activity 
Guidelines for Americans document was released in 2008 by the U.S. Department of Health and 
Human Services and contains the most recent physical activity recommendations for Americans.
2 
These recommendations are guided by scientific evidence and provide information concerning 
the types, amount, and intensity of physical activity necessary to achieve many health benefits.  
Specific guidelines are provided for children and adolescents, adults, older adults, special 
subpopulations (e.g., pregnant women; persons with disabilities), and persons of various fitness 
levels.
2
  According to the 2008 Physical Activity Guidelines for Americans, adults (18 to 64 
years old) should perform a minimum of 150 minutes/week of moderate-intensity aerobic 
20 
 
physical activity, or 75 minutes/week of vigorous-intensity aerobic physical activity (or an 
equivalent combination of moderate- and vigorous-intensity aerobic activity) in bouts of at least 
10 minutes for substantial health benefits.  This activity should be spread throughout the week if 
possible.
2
  Engaging in 300 minutes/week of moderate-intensity aerobic physical activity or 150 
minutes/week of vigorous-intensity aerobic physical activity (or an equivalent combination of 
moderate- and vigorous-intensity aerobic activity) affords additional and more extensive health 
benefits.  Performing some physical activity is better than performing none.  For example, 
inactive persons can gain health benefits (e.g., small increases in cardiorespiratory and muscular 
fitness) by engaging in one hour/week of moderate-intensity aerobic physical activity.  Of note, 
walking is a good way to get aerobic physical activity because it has a low injury/medical risk 
and provides multiple health and fitness benefits.
2  
In order to achieve weight loss or weight 
maintenance, many adults will have to perform a volume of physical activity beyond the 
minimum recommendation needed for most health benefits.  Specifically, some persons may 
need to participate in 300 minutes/week or more of moderate-intensity aerobic physical activity 
for weight control.  Baseline physical activity (typical light or sedentary activities of daily living) 
counts towards energy balance.
2 
 
In addition to aerobic activity, the 2008 Physical Activity Guidelines for Americans 
recommend that adults do muscle-strengthening activities on two or more days/week, involving 
all major muscle groups.  Such activities yield additional health benefits.
2
  The 2008 Physical 
Activity Guidelines for Americans states that flexibility exercises allow people to more easily 
perform activities that require great flexibility (e.g., dancing), but they have no known health 




Pedometer-based Physical Activity Recommendations
 
Physical activity recommendations can also be delivered via the use of a step goal.  This 
approach is characterized by a few notable aspects.  In particular, a step goal has been shown to 
be memorable,
5,6
 and it requires the use of a pedometer, which constantly tracks and displays the 
number of steps taken by the user.  Numerous studies have used a pedometer-based 
recommendation to help facilitate improvements in physical activity and health.  Bravata et al.
7 
carried out a meta-analysis of 26 studies (8 randomized controlled trials and 18 observational 
studies) to ascertain the association between pedometer use and both physical activity and health 
outcomes among adults.  They also highlighted key characteristics of the studies.  Twenty-three 
studies used a step goal, and the average length of the studies was 18 + 24 weeks.  The majority 
of the participants were middle-aged, women, Caucasian, overweight, and insufficiently active 
(mean of 7473 + 1385 steps/day).  The findings from this meta-analysis indicated that 
pedometer-based interventions significantly increased physical activity by about 2,000 steps/day.  
The results also suggested that setting a step goal and using a step diary for self-monitoring were 
predictors of increases in physical activity.  The three studies that used a pedometer in the 
absence of a step goal did not report significant improvements in physical activity in contrast to 
studies that used a step goal.  What is more, pedometer use was significantly associated with a 
decrease in body mass index (BMI) and a 4 mmHg reduction in systolic blood pressure.  
Pedometer-based interventions can lead to favorable physical activity and health outcomes.  In 
addition to the use of a pedometer, establishing a step goal and using a step diary for self-




The 10,000 steps/day goal represents one particularly popular pedometer-based physical 
activity recommendation
8,9 
in part of because research detailing its favorable relationship with 
health-related outcomes.
10-20
  In particular, both cross-sectional and intervention-based studies 
targeting various populations have found a beneficial link between engaging in 10,000 steps/day 











 diastolic blood pressure,
13





 and insulin resistance.
17 
 What is more, a number of physical activity promotion 
studies, in which the 10,000 steps/day goal was employed, have reported significant 
improvements in physical activity (steps/day).
13,14,18,20-25
  Of note, Hultquist et al.
21 
administered 
a four-week walking intervention after determining participants’ baseline physical activity via a 
two-week, pedometer-based assessment.  Fifty-eight sedentary women were randomly assigned 
to one of two groups.  One group wore a sealed pedometer and was asked to briskly walk for 30 
minutes per day on most, preferably all, days of the week (30-min group).  The other group was 
asked to walk 10,000 steps/day (10K group), and they wore both a sealed pedometer and a 
second pedometer, which allowed them to track their steps.  During the course of the 
intervention, the 10K group walked an average of 10,159 + 292 steps/day, which was 
significantly greater than the average number of steps/day (8,270 + 354) the 30-min group 
accumulated.  A 10,000 step/day goal and the use of a pedometer seemed to facilitate a greater 
increase in physical activity than a time-based prescription.     
Despite its favorable association with physical activity and health, the 10,000 steps/day 
goal may not be achievable by everyone,
8,9





 recently conducted a study in which they sought to translate the current moderate-





 into a pedometer-based step goal.  A sample of 97 Latino men and 
women (mean age of 32.1 + 10.6 yrs) completed four, six-minute walking bouts at 65, 80, 95, 
and 110 meters/minute.  Energy expenditure was measured using a metabolic cart, steps were 
measured using a Yamax SW-200 pedometer, and step-rate cut points associated with moderate-
intensity activity (3 metabolic equivalents or METS) were ascertained.  The results suggested 
that walking at roughly a 100 steps/minute pace was equivalent to 3 METS; thus, walking a 
minimum of 3,000 steps in 30 minutes on five days per week (or three bouts of 1,000 steps in 10 
minutes on five days each week) approximately aligns with the current moderate-intensity 
aerobic physical activity recommendations.
2,26  
This conclusion was consistent with the 
conclusion of an earlier study conducted by Tudor-Locke et al.
27
 in which 50 young adults (25 
men, mean age of 25.4 + 4.7 yrs and 25 women, mean age of 23.6 + 3.4 yrs) comprised the 
sample.  It is worth mentioning that most healthy adults’ preferred walking speed (3 miles per 
hour)
28
 equates to 3 METS.
29
  
Several physical activity promotion studies have prescribed a similar type of step goal 
with success.  In one study,
30  
50 adults were randomized to one of two groups after completing a 
one-week, baseline, pedometer-based activity assessment and the Scottish Physical Activity 
Questionnaire.  Participants in the pedometer intervention group were given a progressively 
increasing step goal and ultimately asked to achieve 3,000 steps/day above their daily baseline 
step count on at least five days/week by the last week of the four-week intervention.  Participants 
in the comparison group were prescribed a progressively increasing physical activity goal in 
terms of minutes of walking and asked to achieve 30 minutes/day on at least five days/week by 
week four.  Both groups received suggestions about how they could increase their walking.  
Participants in the comparison group wore a sealed pedometer throughout the intervention.  
24 
 
During week 16 and week 52, 30 and 28 participants, respectively, wore a sealed pedometer for 
one week for a follow-up measurement.  Participants from both groups participated in the 
follow-up.  While both groups significantly increased daily steps from baseline to the end of the 
four-week intervention (by 4,593 steps/day for the intervention group and 2,206 steps/day for the 
comparison group) with no difference between groups, a significantly greater proportion of 
intervention group participants (77%) met their goal during week four versus the comparison 
group participants (54%).  Daily steps were maintained from week four to week 16, but a 
significant reduction in daily steps was observed from week 16 to week 52.  Both goal setting 
approaches successfully increased physical activity in the short-term, but this improvement could 
not be maintained over the long-term.  
Houle et al.
31  
randomly assigned 65 cardiac rehabilitation patients to an experimental 
group or a usual care group.  The experimental group participants received a pedometer, diary, 
and physical activity information.  They were also given an exercise goal (walk 3,000 steps/day 
in 30 minutes) and engaged in six (one telephone and five face-to-face) consultations with a 
nurse over the course of the one-year study in which behavior change topics were addressed.  
The usual care group received standard advice and access to a center-based cardiac rehabilitation 
program.  All participants’ physical activity was measured using a one-week, blinded pedometer 
assessment at baseline, 3, 6, 9, and 12 months.  Various cardiovascular risk factors were 
measured at baseline, 6, and 12 months.  The experimental group significantly improved their 
average steps/day compared to the control group at 3 months (increase of 3,388 + 844 steps/day 
versus 1,934 + 889 steps/day) and 12 months (change in steps not reported).  A significant 
reduction in waist circumference was found in the experimental group versus the control group at 
6 months and 12 months, and a significant improvement in resting heart rate was also found in 
25 
 
the experimental group compared to the control group at 6 months.  A pedometer-based 
intervention that uses a step goal similar to the current physical activity guidelines
2
 is useful for 
improving steps, waist circumference, and resting heart rate among cardiac rehabilitation 
patients.        
Another study
32 
had 82 participants (mean age of 52.8 + 13 yrs) from a German 
community aim to accumulate 3,000 steps/day above their average daily baseline step count, 
which was determined by a one-week, pedometer-measured assessment.  The intervention lasted 
15 weeks.  Participants received a pedometer and physical activity was promoted throughout the 
village via regular, optional events (e.g., morning walks and geocaching among others).  The 
sample’s average number of steps/day increased from 5,977 + 2,327 steps/day at baseline to 
9,091 + 3,007 steps/day during the intervention.  Over the course of the intervention, 54% of the 
participants achieved the 3,000 steps/day goal.  The combination of a pedometer, 3,000 steps/day 
goal, and physical activity events appeared to result in improved physical activity among 
members of a German community.      
  




 used a randomized controlled trial to determine the effect of a one-year, 
pedometer-based walking intervention on daily step counts and health-related outcomes in a 
group of 79 low-active Scottish men and women.  Baseline step counts were determined by a 
one-week, pedometer-based assessment.  Participants in the intervention group received a 
physical activity consultation focused on behavior change strategies and a pedometer.  Their 
ultimate step goal was to achieve 3,000 steps/day above their baseline step count on at least five 
days/week.  The control group was asked to maintain their typical walking levels.  The initial 
part of the intervention lasted 12 weeks.  Control group participants wore a sealed pedometer 
during the twelfth week of the study, so their step counts could be measured.  Upon completion 
26 
 
of the 12 weeks, the intervention group received two more consultations and a leaflet focused on 
behavior change topics over the course of 36 additional weeks; whereas, the control group 
received the intervention that the intervention group received during the initial 12 weeks without 
the consultation.
34
  A significant increase in daily steps was found in the intervention group 
(increase of 3,175 steps/day) relative to the control group at 12 weeks.  Compared to the control 
group, a significantly greater percentage of intervention group participants (64% versus 10%) 
achieved the ultimate step goal over the initial 12-week portion of the intervention, which is in 
line with the current physical activity guidelines.
2,33
  However, both groups significantly 
increased their steps/day from the commencement of their respective walking interventions to 48 
weeks.  There was no significant difference between groups in the percentage of participants 
who reached their step goal one year after the start of their respective interventions (33% versus 
28%).  No significant changes were observed in terms of health outcomes.
34
  A pedometer-based 
walking program that employed a goal of 3,000 steps/day on five days/week facilitated an 
increase in and a maintenance of previously low-active individuals’ walking behavior regardless 




recruited 348 Latina women from 12 community sites.  The sites were 
block randomized to one of three step goal groups.  One group was asked to use a self-selected 
step goal (SELF).  A second group was asked to use a goal of 10,000 steps/day (FREQUENCY), 
and a third group used a step goal of 3,000 steps in 30 minutes (CADENCE).  All participants 
engaged in a 12-week intervention, which involved the use of a pedometer and weekly group 
meetings led by a community leader.  The group meetings focused on behavior change skills.  A 
random sample of 60 participants in each condition wore an accelerometer so moderate-to-
27 
 
vigorous physical activity (MVPA) could be measured.  No significant difference was found 
among the three conditions in terms of post-intervention MVPA.  The CADENCE group was 
significantly more likely to accumulate their MVPA in bouts lasting greater than 10 consecutive 
minutes compared to the other two groups.  The proportion of participants in the CADENCE 
group who met the current physical activity guidelines
2
 increased from 30% at the beginning of 
the intervention to 65% by the end of the intervention.  This increase was greater than the other 
two groups, and the FREQUENCY condition had the fewest participants (35%) meeting the 
guidelines at the end of the intervention.  A step cadence goal successfully helped Latina women 
accumulate MVPA in bouts of 10 minutes or more, which is in line with the national physical 
activity guidelines.
2 
Physical Activity Measurement and the Validity and Reliability of the Omron HJ-720ITC 
Pedometer 
 While the primary function of pedometers is to objectively and continuously measure 
ambulatory activity in the form of step counts, some models also assess aerobic steps, time, 
aerobic time, distance, and/or energy expenditure.
36-38
  Pedometers are small, lightweight, 
portable, and practical devices that are typically worn at the waist; however, certain models can 
be worn in other locations, such as a front pants pocket or ankle among others.
36-38
  They utilize a 
sensing device (e.g., spring-suspended lever arm, magnetic reed proximity switch, pendulum, or 
piezoelectric accelerometer) as the basis for determining step counts.
36-38
   
In addition to pedometers, physical activity can be measured via a variety of other 
techniques, such as accelerometer devices and self-report methods (e.g., questionnaires, surveys, 
diaries, and log).
39 
 Similar to pedometers, accelerometers are small, portable, and convenient 
devices that are usually worn at the waist.
36-38  
Accelerometers provide an objective measurement 
28 
 
of the frequency, intensity, and duration of physical activity.
36
  One notable disadvantage of both 
accelerometers and pedometers is their inability to capture particular types of activities, such as 
swimming and cycling.
39  
Conversely, self-report methods generally have the ability to capture 
both ambulatory and non-ambulatory activities and some self-report assessments also gather 
contextual information.
40
  Additionally, most self-report methods can be easily administered to a 
large group of people at a low cost.
39,41 
 Yet, self-report methods are prone to recall and response 
bias.
40,41  
Given the aforementioned facts, the combination of objective and subjective methods 
may be a preferable way to assess physical activity.
39,42
 Accelerometers are generally more 
expensive than pedometers,
39,37,42
 and unlike most pedometers, most accelerometer devices do 
not have a digital display, preventing users from instantly viewing and monitoring their physical 
activity;
37
 thus, when it comes to walking-based physical activity promotion studies, the use of 




Findings from several studies,
43-56
 as well as reviews of studies,
57,58
 point to the validity 
and reliability of various pedometers for measuring step counts in adults of varying weight 
status.  One noteworthy pedometer is the Omron HJ-720ITC (Omron Healthcare, Inc., Lake 
Forest, IL).  It can be worn in an upper front shirt pocket, a front pants pocket, in a bag, or on a 
belt or waistband.
59
  It contains dual accelerometer sensors positioned at 90 to each other, so it 
can be oriented horizontally or vertically as long as the front side of the device is not placed at an 
angle of less than 60 of veritcal.
37,59  
It allows a user’s weight and stride length to be entered, 
stores up to 41 days of data, displays the most recent seven days of data, and has roughly a six-
month battery life.
 37,59  
Variables it assesses include total steps, aerobic steps (> 60 steps/minute 
29 
 
pace for > 10-minutes continuously), aerobic time in minutes, calories and fat grams burned, and 
distance.
59   
It does not begin recording steps until there has been four seconds of movement.
  
  
This technologically advanced device is Internet technology compatible, meaning users 
can connect it to their personal computer using a USB cable and subsequently upload their stored 
activity data to their personal account on a corresponding website (www.omronfitness.com).  
The data automatically uploads to the website through the Omron Fitness software driver, which 
users can download for free from www.omronfitness.com.  Users access their own account using 
their personal username and password.  The Omron Fitness website summarizes and displays 
users’ data via graphs and tables, allowing them to track progress towards their goals.  What is 
more, Omron Health Management software is provided along with the Omron HJ-720ITC 
pedometer, creating another data management option.  Once the software is installed on a 
personal computer, users can create a personal account.  Then, they can download their data to 
their account by connecting the pedometer to their computer with a USB cable and subsequently 
clicking a download button.  Graphs and tables are used to summarize and present their data. 
A recent study by Rider et al.
60 
ascertained the Omron HJ-720ITC’s feasibility for use in 
physical activity interventions by analyzing data obtained from 28 adults who participated in an 
eight-week health behavior change randomized controlled trial.  Specifically, participants were 
randomized to one of two groups.  Both groups received a physical activity prescription 
(gradually increase moderate-to-vigorous physical activity to > 40 minutes/day on five 
days/week).  They were encouraged to do brisk walking and wore the Omron HJ-720ITC 
pedometer.  Data from the pedometer was downloaded to a computer every two weeks by the 
investigators.  One group also received a prescription to reduce television watching to < 10 
hours/week.  Data from the two groups was combined for the statistical analyses.  Daily step 
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increased from baseline to week eight (5,530 + 2,364 to 7,283 + 2,747).  Aerobic steps increased 
from baseline to week eight (662 + 1,008 to 2,514 + 2,105).  Using aerobics steps and aerobic 
time data, the authors were also able to determine aerobic steps/minute for continuous bouts of 
walking lasting at least 10 minutes.  Participants exceeded 100 steps/minute (moderate-intensity) 
for 89% of their aerobic minutes.  The authors concluded that the pedometer was feasible for use 
in face-to-face lifestyle interventions conducted in a small group setting, and it was able to detect 
the increase in daily steps over the course of a short-duration lifestyle intervention.                
  The Omron HJ-720ITC pedometer has generally been shown to be both valid and 
reliable for measuring step counts.
54-56
 Holbrook et al.
54 
examined the validity and reliability of 
this pedometer to measure step counts during prescribed and self-paced walking conditions.  
Thirty-four university students (17 males and 17 females) completed three, separate, 100-meter 
walking conditions on an outdoor track.  They walked at randomized, prescribed speeds of two 
miles per hour, three miles per hour, and four miles per hour.  They wore pedometers on the 
waistband at the right hip (RH), left hip (LH), and midback (MB).  Participants also wore 
pedometers in the right (RP) and left (LP) pants pockets, as well as a backpack worn on the 
shoulders (BP).  In addition, 31 university students (18 males and 13 females) wore pedometers 
in the same previously mentioned locations and completed a one-mile walk at a self-selected 
pace on a course consisting of flat concrete walking, stair climbing and descent, grass walking, 
and stops at road crossings. An investigator walked behind each participant and used a hand tally 
counter to measure step counts, which served as the criterion measure for all walking trials.  
Reliability was examined for each separate condition (prescribed and self-paced) by randomly 
selecting six pedometers (one for each site) from a collection of 24 devices.  Absolute percent 
error (APE) ranged from 1.1% to 3.5% across prescribed walking speeds and mounting 
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locations.  The combination of the BP position and slow walking trials yielded the largest APE.  
In terms of the self-paced walking condition, APE ranged from 1.0% to 2.0%.  Low coefficient 
of variation values for both conditions (< 3.3%) provided evidence for interdevice reliability.  
The Omron HJ-720 ITC pedometer validly and reliably measured step counts during prescribed 
and self-paced walking conditions in healthy and overweight adults. 
Zhu et al.
55 
asked forty subjects (20 men and 20 women) to wear 10 Omron HJ-720ITC 
pedometers (front left waist, front right waist, back left waist, back right waist, front pants 
pockets, left shirt pocket, inside a bag carried on the left side, around the neck as a pendant, and 
in a backpack), two Yamax Digi-Walker SW-200 (Yamasa Tokei Keikie Co, Ltd., Tokyo, Japan)  
pedometers on the waist (front left and right), and a Dynastream AMP 331 (Dynastream 
Innovations Inc., Cochrane, Alberta, Canada) activity monitor on the right ankle during three 
different conditions.  During one condition, they walked for 100 steps on a flat sidewalk 10 times 
(condition 1).  During a second condition, the subjects walked up and down three flights of stairs 
(condition 2).  A research assistant followed the subjects, manually counting the steps with a 
clicker during both conditions.  Then, the subjects walked at a self-selected pace in a mixed 
situation for the third condition, consisting of flat sidewalks, grass, a hill, and a ramp in a 
building (condition 3). The Omron HJ-720ITC pedometers measured step counts reliably and 
with accuracy (most of the mean absolute error percentages were < 3%) during condition 1 and 
stair-climbing across most locations (a small decline in accuracy was observed in the front pants 
pocket locations) and all BMI categories.  These pedometers also accurately captured steps 
across locations and BMI categories during condition 3 and while walking down the stairs.  The 
Omron HJ-720 ITC provided a valid and reliable measure of steps across weight status groups 





divided a sample of 102 adults into two age groups (20 to 49 years and 
50-80 years).  Fifty-three participants (32.9 + 10.8 years) and 49 participants (65.4 + 6.9 years) 
comprised the former and latter groups, respectively.  They wore an Omron HJ-720ITCF 
pedometer on the waist at the midline of their left thigh and a Kenz Lifecorder EX pedometer 
(Suzuken Co. Ltd., Nagoya, Japan) on the waist at the midline of the right thigh.  They walked 
on a treadmill at five different fixed speeds (ranging from 53.6 meters/minute to 107.2 
meters/minute) for five minutes at each speed.  They also performed an overground walking 
condition, walking one lap around an indoor track at three self-selected speeds (< normal, 
normal, and > normal).  Actual steps during the aforementioned conditions were measured by a 
researcher with a hand-tally counter.  Moreover, a random subsample of 20 participants wore the 
Lifecorder pedometer in the same position as the laboratory conditions and a New Lifestyles NL-
1000 (New Lifestyles, Inc., Warminster, PA) pedometer on the waist at the midline of the other 
thigh during a 24-hour period (except when sleeping and in contact with water).  Then, they 
repeated this condition during another 24-hour period, but they wore the Omron pedometer in the 
same position as the laboratory condition instead of the Lifecorder.  The New Lifestyles 
pedometer served as a standard for comparison.  There were no significant differences between 
the Omron-measured steps and the tallied steps for either age group across treadmill speeds and 
overground, self-selected walking speeds; whereas, significant differences were found between 
the Lifecorder-measured steps and the tallied steps during some of the treadmill and overground 
trials.  In terms of the 24-hour condition, the Omron pedometer significantly underestimated 
steps for the younger and older age groups with a MES of 949.1 (597.8, 1300.4) and 612.9 (34.4, 
1191.4), respectively.  Overall, the findings suggested that both the Omron HJ-720ITC 
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pedometer and the Lifecorder pedometer appear to be suitable devices for measuring walking 
behavior; however, there are differences in daily total steps for these devices. 
 Findings from Silcott et al.’s
61
 study are in line with Dondzila et al.’s
56
 latter conclusion.  
They showed 62 adults (31 males and 31 females) how to wear an Omron HJ-720ITC pedometer 
on the waist in the midline of the right thigh, in the right pants pocket, and around the neck.  
Participants were also shown how to wear the Yamax SW-200 on the waist in the midline of the 
left thigh, as well as the criterion pedometer (StepWatch-3) on the lateral side of the right ankle.  
Participants were instructed to wear all pedometers for a 24-hour period during waking hours 
(except when showering).  Across all three Omron locations, the Omron HJ-720ITC significantly 
underestimated the steps per day in normal weight (n = 19), overweight (n =23), and obese (n = 
20) participants versus the StepWatch-3.  The Omron pants pocket location was the most 
accurate among the three Omron locations, registering 68%, 70%, and 65% of the StepWatch-3 
determined steps in the normal weight, overweight, and obese groups, respectively.  While BMI 
did not affect the step count recorded by the Omron pedometer in the pants pocket location, the 
other two Omron locations were significantly less accurate in the obese group compared to the 
other two weight status groups.  The Omron pedometers showed significantly more error 
compared to the Yamax pedometer in normal weight and overweight individuals.  The authors 
surmised that the Omron HJ-720ITC’s four-second filter may result in the failure to detect steps 
taken during intermittent lifestyle activities, and this factor may have partially contributed to 
Omron’s underestimation of steps a free-living condition.  They also explained that the tilt angle 
may not be affected in the pocket position, which may partially explain why BMI did not impact 
the steps recorded by the Omron pedometer in the pants pocket location.  The authors concluded 
that the Omron HJ-720ITC still can be a useful device for interventions that prescribe continuous 
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bouts of walking, but investigators should realize that it does not capture all steps that are taken 
during the day.  It is important to note that the most frequently occurring walking bout duration 
in nondisabled, free-living adults is between 10 and 20 seconds (26% of total walking bouts).
62 
Social Cognitive Theory Overview 
 Constructing behavior change interventions requires an understanding of human 
behavior.
63
  For example, multiple behavior change theories exist, which can be used to guide the 
design of a physical activity intervention.
64  
Albert Bandura’s social cognitive theory (SCT) is 
one example of a behavior change theoretical model that has frequently been applied to the 
promotion of physical activity.
64  
It proposes that behavior and behavior change are determined 
by interactions among personal factors, environmental factors, and characteristics of the actual 
behavior.
64,65  
These three classes of determinants are reciprocally influential, meaning each one 
may impact or be impacted by the other two.
64,65  
However, the strength of the impact of these 




 In terms of physical activity, the intensity of the activity and the benefits yielded from it
 
are two examples of behavioral factors that can ultimately play a role in behavior change efforts 
based on the SCT.
64  
Moreover, the SCT posits that both physical and social environmental 
factors can influence behavior.
66
  For example, the safety of a neighborhood, the availability of 
green space for physical activity, and receiving encouragement to be active from a family 
member are factors that may ultimately influence physical activity behavior.
64  
In the context of 
the SCT, personal factors include cognitive, affective, and biological characteristics.
65  
For 
instance, demographic variables (e.g., race/ethnicity, sex, and age) and psychosocial variables 
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(e.g., self-efficacy, self-regulation, and outcome expectations) represent individual factors that 
may ultimately impact physical activity behavior.
67  
 
 Self-efficacy is an integral SCT concept and defined as confidence in one’s ability to 
successfully carry out a given behavior.
64,68  
Thus, exercise self-efficacy refers to a person’s 
belief in his/her ability to successfully lead a physically active lifestyle under specific 
circumstances or in the face of different obstacles (e.g., feeling stressed; bad weather).
69,70  
According to the SCT, self-efficacy can be shaped by the following four sources of information:  
mastery experiences, social modeling, verbal persuasion, and physiological and affective states.
65  
Personal mastery experiences are considered to be the most influential informational source of 
the four sources.
65  
It refers to past experiences with a given behavior.
65
  For example, 
successfully engaging in physical activity in the past would be purported to help foster a strong 
sense of exercise self-efficacy, and in turn, positively impact physical activity behavior; whereas, 
failed past physical activity attempts may exert the opposite influence.
65,70  
Social modeling 
refers to obtaining vicarious experience by observing the preferred behavior.
65,70  
The SCT posits 
that individuals gauge their capabilities in relation to the performance of others who are 
considered to be similar to them.  Thus, observing or visualizing successful engagement in 
physical activity by persons deemed to be similar to oneself can theoretically enhance exercise 
self-efficacy and subsequently physical activity behavior; conversely, the opposite result can 
occur when individuals observe others perceived to be similar to them fail to lead a physically 
active lifestyle despite a high level of effort.  When individuals have had limited past experiences 
with a given behavior, they may rely on social modeling to a greater extent to get an idea of their 
own capabilities.
65  
Moreover, the SCT states that realistic verbal persuasion (i.e., positive 
reinforcement from significant others or people with credibility for a given circumstance and 
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self-talk) can favorably influence self-efficacy beliefs and subsequent performance of  a given 
behavior.
65,70  
For instance, verbally persuading individuals that they are capable of engaging in a 
physically active lifestyle can theoretically help boost exercise self-efficacy and facilitate an 
enhanced effort to be physically active.
65  
Physiological and affective states also are purported to 
influence people’s evaluation of their own capabilities and are particularly key when it comes to 
the area of health functioning.
65  
Correctly interpreting physiological indicators and controlling 
emotions to subjective threats are two examples of ways to positively alter self-efficacy.
65
  For 
instance, a rapid heart rate during physical activity may be interpreted as a negative symptom 
(i.e., the activity is unsafe) or a positive symptom (i.e., challenging the heart to become more 
fit).
70  
Similarly, the affectivity elicited during physical activity can be interpreted in a positive or 
negative fashion.
65
 Based on the SCT, individuals draw upon these informational sources when 
they encounter a given task, evaluating their personal capabilities to successfully perform the 
task.  Those persons who possess a high sense of self-efficacy for a perceived difficult task are 
hypothesized to approach it as a challenge that can be conquered, putting forth a high level of 
effort, persevering in the face of obstacles, and developing an intrinsic interest in it over time.
65,70  
Self-efficacy is purported to influence behavior directly and indirectly through the 
constructs of outcome expectations and self-regulation.
69
  Outcome expectations are the expected 
consequences a given behavior will likely generate and can be classified as physical (e.g., 
pleasant or negative sensory experiences and material benefits and losses), social (e.g., social 
approval or disapproval), and self-evaluative (e.g., personal positive and negative reactions).
65,69
  
The SCT conjectures that a causal relationship exists between self-efficacy and outcome 
expectations.
65
  More specifically, the outcomes people expect to occur from performing a given 





example, if individuals have a high exercise self-efficacy, then they would expect to experience 
the benefits of physical activity, and in turn, increase their level of physical activity.
67  
On the 
other hand, possessing low exercise self-efficacy would facilitate negative outcome expectations 
(e.g., sweating or discomfort) and a subsequent reluctance to engage in a higher level of physical 
activity.
71  
In addition, it is possible for individuals to have an awareness of positive outcome 
expectations, but decide not to perform a particular behavior due to their low self-efficacy or lack 
of confidence in their ability to carry out that behavior adequately enough to obtain the desired 
outcomes.
68
  Since, the outcome expectations individuals expect to experience as a result of 
performing a certain behavior are very reliant upon self-efficacy evaluations, they may not 
account for much additional variance in behavior after taking self-efficacy into account 
(particularly when the outcomes are closely linked to the behavior).  However, this notion does 
not mean that outcome expectations are insignificant when it comes to behavior.  Bandura
68 
clearly states that because people recognize that outcomes are contingent upon the 
satisfactoriness of their performance, they depend on self-efficacy beliefs to guide their decision 
about whether or not to pursue a behavior.  Furthermore, the extent to which individuals value 
given outcomes is also influential.  That is, valuing a positive outcome will facilitate engagement 





 also delineates the nature of the influence of self-efficacy on self-regulation, 
which is another SCT construct.  That is, those who possess a strong sense of self-efficacy will 
be more inclined to adopt self-regulation strategies targeting a particular behavior.  Given the 





expecting to experience positive outcome expectations can also facilitate self-regulation, and in 
turn, successful engagement in a given behavior.
67
  In terms of health, self-regulation simply 
38 
 
refers to a process in which individuals exert their influence on their own health habits.
73  
More 
specifically, it is characterized by the premise that people have self-reflective and self-reactive 
capabilities that allow them to wield some power over their emotions, thoughts, motivation, and 
actions.
72  
It is considered to be a particularly essential construct when it comes to adopting and 
maintaining a physically active lifestyle.
65   
Self-regulation works via a set of psychological subfunctions that can be developed and 
implemented to foster the desired behavior.
72  
One such subfunction involves self-monitoring the 
behavior, the context in which it takes place, and the short-term and long-term effects that are 
produced.
72  
In order for self-monitoring to be effective, the SCT details various factors that must 
be considered, including temporal proximity (i.e., regular self-monitoring), informativeness of 
performance feedback (i.e., must have a clear idea of progress), motivation level (i.e., must 
possess a desire to change the behavior being monitored), valence of the behavior (i.e., valuing a 
behavior will elicit heightened self-reactions), and focusing on successes.
72
  Self-monitoring 
helps inform personal goals and provides the information necessary to evaluate progress towards 
them.
72  
Both short-term and long-term goals should be set.  Long-term goals reflect the overall 
framework for behavior change, but short-term goals are necessary to provide guidance and 
motivation in the present.
69  
Establishing strategies or a plan to achieve such goals is also 
important.
73
  Both a knowledge of one’s performance and personal standards are necessary to 
form the basis for self-evaluative reactions.
72  
The SCT also notes that establishing personally 
meaningful incentives for reaching milestones represents another key self-regulatory concept.
73  
Incentives can be self-evaluative reactions (e.g., self-satisfaction) or tangible (e.g., recreational 
activities).
72
  Setting step count goals based on information gathered from a baseline self-
monitoring period, devising strategies to achieve those goals (e.g., enlisting a walking-based 
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lifestyle approach), continually monitoring progress towards them (e.g., tracking steps with a 
pedometer and recording them in an activity log), and establishing personal rewards for the 
achievement of milestones (e.g. go to a movie) is one example of how to implement such 
concepts.   
Social support is another influential variable that is part of the SCT model and has the 
potential to directly influence behavior, as well as indirectly influence behavior via the three 
previously described psychosocial variables (self-efficacy, outcome expectations, and self-
regulation).
65,67
  Social support is generally defined as the perceived support received from 
others
65
 or the helpful resources given by another person.
74
 It can further be classified into 
different types, including informational, tangible, esteem, network, emotional support, and social 
modeling.
65,75
  Briefly, informational support refers to providing advice, referring individuals to 
appropriate resources, helping individuals view a situation from a different perspective, or 
teaching individuals new knowledge and skills.
75  
For example, an exercise professional might 
educate an individual about the benefits of exercise or refer him/her to a particular exercise class.  
Tangible support is characterized by providing an actual service or resource.
75
  For instance, 
offering to watch one’s children so he/she can perform a workout or loaning someone exercise 
equipment are two examples of tangible support.  Providing compliments, validating feelings, 
and helping individuals avoid self-blame are actions that typify esteem support.
75
  Network 
support takes place when someone helps connect an individual with others or offers to be with 
the individual.
75
  For example, someone might invite a friend to walk with him/her during lunch 
breaks.  Emotional support involves encouragement, listening, empathy, sympathy, and/or 
closeness.
75
  Asking about how someone’s physical activity progress, and listening to their 
triumphs and frustrations with a physical activity program are two examples of emotional 
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support.  Social modeling has been described previously.  Even though the SCT does not rule out 
the influence of social support on other psychosocial constructs, Bandura
65 
argues that its impact 
on behavior primarily operates through the self-efficacy construct.  In other words, enlisting the 
types of social support previously detailed is purported to foster an increase in perceived social 
support, and in turn, engagement in a desired behavior largely by way of enhanced self-
efficacy.
65 
Measurement of Exercise-related Self-efficacy, Outcome Expectations, Self-regulation, and 
Social Support 
 Asking participants to rate their level of confidence for overcoming common physical 




Barriers Self-efficacy scale assesses individuals’ exercise self-efficacy in this way, and its 
development was guided by Bandura’s SCT.
64 
 It contains 13 items that measure participants’ 
perceived ability to exercise three times a week for 40 minutes for the next three months when 
confronted with barriers to participating in exercise (e.g., bad weather; personal stress).  
Participants rate the items on an 11-point scale ranging from 0 (not at all confident) to 10 (highly 
confident).  The item scores are summed and the total score is divided by the total number of 
items, yielding the final self-efficacy for exercise score.  Higher scores indicate a stronger 
perceived ability to exercise when faced with barriers to exercise.  This instrument was initially 
developed for sedentary adults who engaged in an outpatient exercise program.
78  
It has 
demonstrated adequate validity and reliability when used to measure exercise self-efficacy 
among sedentary, middle-aged, men and women.
77,79 
 
The Multidimensional Outcome Expectations for Exercise Scale (MOEES),
80
 which is 
designed to measure individuals’ outcome expectations about the benefits of exercise, also has a 
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solid foundation in Bandura’s SCT.
65  
Most health-related outcome expectation measures are 
single-dimensional;
80
 however, the MOEES contains 15 items that encompass the three outcome 
expectation subdomains (physical, social, and self-evaluative outcome expectations) highlighted 
in Bandura’s SCT.
65,80
  Participants rate each item on a 5-point scale ranging from 1 (strongly 
disagree) to 5 (strong agree).  The items belonging to each subscale are summed, resulting in 
three separate total scores (one for each subdomain).  Higher scores reflect stronger beliefs in the 
subdomain-specific benefits of exercise.  Improvement of overall body functioning, enhanced 
companionship, and feeling a sense of accomplishment are examples of topics that are addressed 
in each subdomain (physical, social, and self-evaluative, respectively). When the MOEES was 
used to measure middle-aged and older adults’ outcome expectations for exercise, it 
demonstrated acceptable construct validity, as well as discriminant validity among the three 
subscales.  All three subscales also showed good reliability.
80   
 
In order to assess self-regulation skills for exercise described by Bandura
65
 (e.g., goal 
setting, self-monitoring, planning), Rovniak et al.
81 
designed the Exercise Goal-Setting scale 
(EGS) and the Exercise Planning and Scheduling scale (EPS).  Each respective questionnaire 
contains 10 items that individuals rate on a 5-point scale ranging from 1 (does not describe) to 5 
(describes completely).  For instance, “I often set exercise goals” and “I schedule my exercise at 
specific times each week” are items from the EGS and EPS, respectively.  The item scores are 
summed to obtain a total score for each questionnaire.  Higher scores indicate a stronger 
propensity for exercise goal setting and exercise planning.  Both questionnaires have been found 
to be a valid and reliable measure of self-regulation for exercise in adults.
81




Moreover, Sallis et al.
82 
sought to develop a measure of perceived social support that 
specifically targeted exercise behaviors, and thus, constructed the Family and Friend Support for 
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Exercise Habits scale.  This questionnaire contains 13 items.  Individuals rate each item twice 
(once for perceived social support for exercise from family and once for perceived social support 
for exercise from friends) on a 5-point scale ranging from 1 (none) to 5 (very often).  For 
example, one item states, “During the past three months, my family (or friends) exercised with 
me.”  The item scores are summed to obtain a total score for each questionnaire.  Higher scores 
indicate a stronger sense of social support for exercise from family and friends.  This measure is 
considered to be both a valid and reliable way of assessing perceived social support for exercise 
in adults.
82,83 
Evidence of Relationships between Physical Activity and Self-efficacy, Outcome 
Expectations, Self-regulation, and Social Support for Physical Activity 
Numerous studies have detailed the relationships between physical activity and self-
efficacy, outcome expectations, self-regulation, and social support.  In particular, reviews of 
literature centered on factors linked to exercise behavior,
7,84-87,88
 have found self-efficacy, social 
support, and self-regulation to generally be consistent predictors of physical activity behavior in 
adults.  For example, one study
89
 randomly assigned 63 sedentary, middle-aged men and women 
to one of three groups for a two-year period (home-based high-intensity exercise, home-based 
low-intensity exercise, and class-based high-intensity exercise).  Self-efficacy was assessed two 
weeks into the study and at one year via a 14-item scale, which asks respondents to rate their 
level of confidence that they would continue to exercise in the face of potential barriers.  In order 
to measure exercise behavior, participants completed exercise logs and participation rates were 
based on the volume of exercise completed relative to the participants’ prescription.  The 
following three phases of exercise were examined:  adoption (months 1-6), early maintenance 
(months 7-12) and long-term maintenance (year two). Baseline self-efficacy only significantly 
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predicted early exercise adherence (adoption phase).  Higher year-one self-efficacy predicted 
greater exercise adherence during the second year in the home-based conditions.  The authors 
concluded that individuals’ initial self-efficacy may play a more influential role in the earlier 
stages of exercise participation and become a less important regulator of behavior as the behavior 
becomes more routine.  A home-based exercise format may facilitate greater exercise adherence 
than a class-based format in part because it eliminates barriers individuals must overcome (e.g., 
travel, lack of time) relative to a class format. 
Sallis et al.
90
 analyzed data obtained from the Stanford Community Health Survey, which 
was administered at baseline and one year later to a randomly selected cohort of 652 men and 
759 women between the ages of 20 and 74 in the California area.  The subjects’ level of 
moderate-intensity physical activity and vigorous-intensity physical activity were assessed as 
part of the survey.  Four of the survey questions asked the participants to rate their self-
confidence in their ability to engage in physical activity.  These questions measured their 
exercise self-efficacy, and only their baseline responses were used in the analyses.  Exercise self-
efficacy predicted adoption of vigorous physical activity and maintenance of moderate physical 
activity.  Men were more likely to adopt vigorous physical activity and women were more likely 
to maintain moderate physical activity.  The findings support the importance of self-efficacy as a 
determinant of physical activity habits in a community sample.  While self-efficacy was not a 
predictor of vigorous physical activity maintenance and moderate physical activity adoption, a 
more refined measure of self-efficacy may have yielded different results.  
McAuley et al.
91 
 aimed to assess the relationship between exercise levels of sedentary, 
middle-aged, females and self-efficacy.  Fifty-eight women engaged in an eight-week aerobic 
fitness program (twice weekly, one-hour aerobic class led by a trained fitness instructor).  Their 
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exercise self-efficacy was assessed at the end of the program via a scale comprised of items 
targeting the participants’ beliefs in their capabilities to successfully continue to exercise in the 
face of potential barriers. Follow-up questions two months after the cessation of the program 
were also administered.  These questions asked the participants to indicate the frequency and 
duration of their exercise and whether they perceived themselves to be exercising on a regular 
basis.  Post-program self-efficacy was significantly and positively correlated with perceived 
regularity and duration of exercise.  Such findings suggested that self-efficacy may be a key 
component of exercise adherence after the termination of a structured program.  
 Another study
92 
analyzed questionnaire responses from 2,053 Californian adults.  The 
questionnaire was mailed to the participants and contained items that assessed respondents’ level 
of walking and exercise self-efficacy among other variables.  Self-efficacy was significantly and 
positively correlated with walking behavior among the sample of respondents (excluding those 
with long-term illness or injury).  When respondents who reported engaging in vigorous exercise 
three or more times per week were also excluded from the analysis, self-efficacy was still 
significantly and positively correlated with walking.  Based on these results, the authors 
suggested that physical activity interventions targeting sedentary adults should aim to increase 
perceived exercise self-efficacy. 
 Sternfeld et al.
93 
administered a mailed survey to a random sample of 2,662 ethnically 
and educationally diverse women in order to assess the relationships between different domains 
of physical activity and psychosocial variables.  A modified version of the Baecke questionnaire 
was used to measure frequency of domain-specific activities.  Participants also completed three 
items related to the degree to which friends or family gave support for exercise behavior, and 
these items served as a measure of social support.  This variable was associated with higher 
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levels of sports/exercise participation, indicating the potential influential role of social support in 
terms of planned, structured physical activities. 
 Likewise, Eyler et al.
94 
conducted a telephone survey of 2,819 middle-aged and older-
aged racially and racially/ethnically diverse women in order to examine the relationship between 
social support and physical activity.  Social support for physical activity was measured via a 
previously validated questionnaire.  Participants also responded to a series of questions about 
lifestyle physical activity.  Participants who reported high levels of social support were 
significantly more likely to have completed 300 minutes of weekly activity compared to those 
who reported receiving no/low social support.  The results suggest that enhancing social support 
may be an important aspect of physical activity interventions targeting sedentary women of 
different racial/ethnic backgrounds.   
 Addy et al.
95 
conducted telephone interviews among a sample of 1,194 randomly selected 
adults from a predominantly rural southeastern county in the United States.  Twenty-six survey 
items measured perceived supports and barriers for physical activity in the neighborhood and 
community.  Physical activity was measured via the 2001 Behavioral Risk Factor Surveillance 
System physical activity module.  Respondents were classified as active (> 30 minutes of 
moderate activity on > five days/week, or > 20 minutes of vigorous activity on > 3 days/week), 
insufficiently active (lower levels than active), or inactive (no moderate or vigorous activity).  
They were also classified as regular walkers (> 30 minutes on > 5 days/week), irregular walkers 
(lower levels than regular walkers), or nonwalkers (no walking for > 10 minutes at a time).  
Having a physically active neighbor was associated with increased walking behavior.  Observing 
a neighbor walking is a form of social modeling,
64
 and a physically active neighbor can also 
provide a source for social comparison and serve as a walking partner.  Thus, the authors 
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concluded that helping individuals become aware of opportunities to connect with others who are 




 described the relationship between social support and exercise adherence 
in a sample of 282 women (mean age = 48.2 + 14.4 years) engaging in community exercise 
programs.  The programs were offered three times per week, and each class had an aerobic 
component during which the participants exercised continuously at the target heart rate for at 
least 20 minutes.  Participants completed a questionnaire during the second week of the program 
that included a measure of social support (Social Provisions Scale), and they completed a follow-
up questionnaire at the end of the fifth week of the program. Attendance records were used as a 
proxy of exercise behavior and collected after the fifth week of the program. Participants 
attended an average of 74% of the classes over the five-week study period.  Seventy-five percent 
of the participants reported that their significant others believed it was important to exercise.  
The follow-up questionnaire revealed that 68% of the participants felt the instructor was very 
important to their program attendance, and an equal proportion of participants reported that other 
class members were important to their attendance.  The authors stated that the findings suggest 
that social support from a woman’s partner and/or friends may enhance her exercise-related 
control, commitment, and confidence.  These psychological factors may in turn help facilitate 
exercise adherence. 
 Stevens et al.
97 
obtained social support data from 96 participants (age range = 49 to 79 
years) who engaged in an 18-month prospective study designed to promote physical activity in 
sedentary adults.  A stages of change questionnaire determined that these participants were in the 
precontemplation and contemplation stages of behavior change at the start of the program.  This 
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questionnaire was repeated at six months and 18 months.  Participants were classified as 
nonadherers if they were not in the action or maintenance stages at the end of 18 months and 
adherers if they were in the action or maintenance stages at the end of 18 months.  Their social 
support for exercise was measured at baseline, six months, and 18 months via the Social Support 
for Diet and Exercise Behaviors Scale.  Adherers perceived significantly more social support 
from friends at all three time points relative to the nonadherers.  Adherers also reported 
significantly more social support from group members at the latter two time points compared to 
the nonadherers.  Based on a multivariate discriminant analysis, task self-efficacy, social support 
from group members, and enjoyment of physical activity explained most of the difference 
between adherers and nonadherers at the end of the study.  These findings suggest that social 
support for exercise, particularly from friends and group members may be influential when it 
comes to physical activity adherence. 
As noted earlier, Bravata et al.
7 
reviewed the literature centered on pedometer use and 
physical activity, reporting that two self-regulatory strategies (e.g., having a step goal and using a 
step diary) were two key predictors of increased physical activity.  For example, Swartz et al.
13
 
conducted a 12-week study in which 18 overweight, inactive women completed an eight-week 
physical activity intervention.  They initially completed a four-week control period, engaging in 
their usual physical activity habits.  Then, they were given a goal of accumulating 10,000 
steps/day and asked to wear a pedometer for eight weeks, so they could record their daily steps 
and exercise in an activity log.  Participants significantly increased their steps from baseline by 
about 4,200 steps/day.  This finding suggest that utilizing a combination of self-regulatory 
strategies (i.e., step goal, pedometer, and activity log for self-monitoring) appears to be a 





found evidence of a favorable link between self-regulation and exercise 
behavior among worksite employees.  They conducted physical activity intervention, examining 
two groups.  Participants’ self-regulation was measured via a questionnaire containing six Likert-
type subscales at baseline, 6 weeks, 6 months, and 12 months.  The treatment group attended 
four one-hour sessions across two weeks in which they received educational instruction 
regarding concepts related to exercise promotion (e.g., dispelling myths, increasing use of self-
regulatory skills, identifying expected outcomes, and learning how to engage in an exercise 
program among others).  They had access to an on-site fitness facility.  Sixty participants were 
originally part of the treatment group, but only 40 participants completed the questionnaire at all 
four time points.  The comparison group engaged in an orientation of the fitness facility and 
instruction on proper use of the exercise equipment.  The comparison group was originally 
comprised of 120 participants, but only 28 participants completed the questionnaire at all four 
time points.  Exercise behavior was measured with a seven-day recall instrument.  A significant 
group-by-time interaction was found for self-regulation.  The intervention group experienced a 
significant increase in self-regulation between baseline and each one of the other three time 
points relative to the control group.  A significant difference between groups in total days of 
exercise was found at 12 months.  The treatment group reported exercising on significantly more 
days/week at each one of the three time points compared to baseline and also exercised 
significantly more days/week at 12 months relative to the control group.  The authors tested for 
mediation and found that self-regulation mediated the effect of the intervention on exercise 
behavior.  Targeting self-regulation skills may be an effective way to improve exercise adoption 
and adherence.     
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Evidence detailing the link between outcome expectations and physical activity is less 
consistent than the evidence describing the relationship between the other three aforementioned 




conducted a review of the 
literature centered on the application of outcome expectations in physical activity research.  They 
found that some studies of adults have shown small, significant and positive correlations between 
positive outcome expectations and physical activity.  For instance, one study centered on this 
topic
99 
analyzed data from a mailed questionnaire that was completed by a randomly selected 
community sample of 2,053 adults.  In order to assess their frequency of vigorous exercise, an 
item asking them to report how often (times/week) they do physical exercise (hard enough to 
make their heart rate and breathing increase a large amount) in their free time for at least 20 
minutes without stopping was used.  Additional items within the survey assessed 24 other 
variables thought to be linked to physical activity, including positive outcome expectations (i.e., 
expected benefits of exercise).  Ten items were used to address the respondents’ level of outcome 
expectations for exercise.  A small (r = 0.24), but positive and significant correlation was found 
between reported expected benefits of exercise and vigorous exercise.  Respondents who 
reported a higher level of perceived expected benefits of exercise, engaged in vigorous exercise 
more frequently than those who possessed a lower level of perceived expected benefits of 
exercise.  However, Williams et al.
71 
noted that other studies of adults have not found an 
association between these two variables.   
In addition, some studies of adults have found that outcome expectations predict variance 
in physical activity beyond that accounted for by self-efficacy, but other studies have not 
observed this association.  For instance, in a study conducted by Conn,
100 
225 community-
dwelling older women (> 65 years) completed measures of exercise behavior (exercise 
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component of the Baecke Physical Activity Scale), self-efficacy (six survey items rated on a 
five-point scale that address respondents’ belief in their abilities to exercise), and positive 
exercise outcome expectations (eight survey items).  A significant, positive correlation (r = 0.38) 
was found between exercise outcome expectations and exercise behavior.  However, exercise 
outcome expectations and self-efficacy were positively related (r = 0.49), and in the planned 
regression analysis that included four other variables (income, health, smoking history, and 
exercise self-efficacy), the exercise outcome expectations variable was not a significant predictor 
of exercise behavior.  Health and exercise self-efficacy were significant predictors of exercise 
behavior though.  The findings suggest that outcome expectations may not explain much 
variance in exercise behavior in older women beyond that accounted for by self-efficacy.  
Overall, Williams et al.
71
 concluded that additional research on the topic of outcome expectations 
and physical activity is needed. 
  Moreover, some studies
65,66,80,101-103
 have used formal mediation analyses in order to 
explore how the four previously mentioned psychosocial variables work together to impact 
physical activity.  Anderson et al.
66 
analyzed data from 999 adults (66% female and 21% 
African-American; mean age = 52.73 + 14.56 years) who were participating in the baseline 
phase of a health promotion study.  Social support for physical activity was measured with three 
items that asked participants to rate on a 5-point scale their perceived support from family 
members.  Self-efficacy was measured via items from two scales (Self-efficacy for Overcoming 
Barriers to Increasing Physical Activity and Self-efficacy for Integrating Physical Activity in the 
Daily Routine).  Positive and negative outcome expectations were measured by a total of nine 
items, which asked participants to rate on a five-point scale if they expected to experience certain 
benefits and negative consequences, respectively, as a result of increasing their activity level.  
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Self-regulation was assessed by seven items, which asked participants to rate on a 5-point scale 
how often they used certain physical activity-related self-regulation strategies.  Participants 
completed physical activity diaries for one week, and the information from their diaries was used 
to quantify their physical activity in terms of metabolic-hours/week (MET-hr/wk).  They also 
wore a pedometer during the same week and recorded their daily steps.  The authors tested the fit 
of a model that included demographic variables in addition to the psychosocial variables and 
physical activity (MET-hr/wk and steps/day).  The model provided a good fit to the data, 
explaining 46% of the variance in the participants’ physical activity levels.  Age, race, social 
support, self-efficacy, and self-regulatory strategies contributed to the physical activity levels.  
The total effect of self-regulation on physical activity was positive and greater than the total 
effect of self-efficacy, but self-efficacy was a key precursor to self-regulation.  Social support 
positively influenced self-regulation directly and indirectly through self-efficacy.  Outcome 
expectations did not influence physical activity beyond self-efficacy.  The results indicate that 
physical activity interventions should aim to enhance self-regulatory behaviors, modeling of 
family members, and self-efficacy.     
 In another study,
65 
661 adults (mean age = 54.02 + 13.89 years) from randomly assigned 
churches participated in a seven-month, Internet-based physical activity and nutrition program.  
One study condition was a wait-list control group.  Another study condition had access to an 
Internet program, and a third study condition had access to both an Internet program and church-
based supports (i.e., prompts in church bulletins and posters and a church-wide step drive).  The 
Internet program consisted of 12 weekly SCT-based modules.  All participants completed 
physical activity diaries for 16 months (during the intervention and a follow-up period), and the 
information from their diaries was used to quantify their physical activity (MET-hr/wk).  They 
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also wore a pedometer for the same 16-month time period and recorded their daily steps, which 
served as another measure of physical activity.  The Health Beliefs Survey was used to measure 
participants’ physical activity-related social support, self-efficacy, outcome expectations, and 
self-regulation at baseline and the end of the seven-month intervention.  The third study 
condition (Internet plus church support) had a greater increase in daily steps from baseline to the 
end of the follow-up period compared to the control group.  The authors tested the fit of a model 
that included the intervention treatment (Internet plus church support), all SCT psychosocial 
variables, and change in physical activity.  They specifically evaluated the mediation of 
treatment effects on physical activity.  The fit of the model was good, explaining 18% of the 
variance in physical activity change.  The positive effect of the treatment on physical activity at 
16 months was mediated through improvements in self-efficacy and self-regulation at seven 
months.  Change in self-regulation at seven months was found to be a potential mediator of the 
effect of change in self-efficacy at seven months on physical activity at 16 months.  Additionally, 
the treatment influenced self-efficacy and self-regulation in part by increasing participants’ 
perceived social support.  While the treatment increased positive outcome expectations, the 
improvements just marginally influenced physical activity levels. The findings suggest that 
physical activity interventions should target self-regulation strategies in part by enhancing 
exercise self-efficacy.  Likewise, social support should be targeted in physical activity 
interventions given its influence on self-efficacy and self-regulation. 
 Resnick
101
 conducted a descriptive study in which 201 older adults (> 65 years) were 
asked to complete measures of exercise self-efficacy (Self-efficacy for Exercise Scale) and 
outcome expectations for exercise (Outcome Expectations for Exercise Scale).  Prior exercise 
behavior and current exercise behavior were assessed via a survey administered one year prior to 
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the study and at the time of the study, respectively.  The authors tested a model of current 
exercise behavior that included the two aforementioned psychosocial variables and prior exercise 
behavior, as well as other relevant variables (e.g., health status; gender; fear of falling).  The 
model provided a reasonable fit for the data, accounting for 40% of the variance in exercise 
behavior.  Enhanced physical health and increased prior exercise were associated with increased 
self-efficacy, explaining 22% of the variance in this variable.  Physical health, mental health, and 
self-efficacy were positively linked to outcome expectations, explaining 49% of the variance in 
this construct.  Prior exercise behavior, self-efficacy, and outcome expectations were directly and 
positively associated with current exercise behavior.  Of note, outcome expectations had a 
significant, independent relationship with current exercise behavior.  The findings suggest that 
finding ways to strengthen older adults’ self-efficacy and outcome expectations for exercise may 
help improve their exercise behavior. 
 Rovniak et al.
81
 used a prospective design to test an SCT-based model of physical activity 
among 277 university students.  Participants’ self-efficacy (Making Time and Resisting Relapse 
subscales from the Self-efficacy for Exercise Behaviors Scale), outcome expectations (Benefits 
of Physical Activity Scale and Physical Activity Enjoyment Scale), social support (Friend 
Support for Exercise Habits Scale), self-regulation (Exercise Goal-setting Scale and Exercise 
Planning and Scheduling Scale), and physical activity (Stages of Change for Exercise Behavior 
Scale and modified version of the Aerobics Center Longitudinal Study Physical Activity 
Questionnaire) were measured at baseline.  They completed the physical activity assessments 
again after eight weeks.  The model accounted for 55% of the variance in observed physical 
activity.  Higher levels of social support for physical activity led to higher levels of exercise self-
efficacy, and in turn, physical activity measured at eight weeks.  Higher levels of self-efficacy 
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had the most substantial impact on physical activity primarily through improvements in self-
regulation and to a lesser extent, outcome expectations.  Self-regulation also had a strong total 
effect on physical activity. The coefficient related to the effect of outcome expectations on 
physical activity was high enough to be considered important.  The results suggest that physical 
activity interventions should aim to improve exercise self-efficacy in part by focusing on 
enhancing social support for physical activity.  Improvements in self-efficacy will likely result in 
improvements in self-regulatory skills, which collectively represent an influential determinant of 
physical activity behavior. 
 Resnick et al.
102 
interviewed 74 older adults, gathering information about their exercise 
self-efficacy (Self-Efficacy for Exercise Scale), exercise outcome expectations (Outcome 
Expectations for Exercise Scale), social support for exercise (Social Support for Exercise Scale), 
and exercise behavior.  The participants were asked to state whether or not they participated in at 
least 20 minutes of regular aerobic or resistive exercise three times per week (yes or no).  The 
authors aimed to test a model of exercise behavior that included these variables, as well as age.  
The model fit the data, explaining 53% of the variance in exercise behavior. Friend support 
indirectly influenced exercise through self-efficacy. Self-efficacy influenced exercise behavior 
directly and indirectly through outcome expectations.  Outcome expectations directly influenced 
exercise behavior.  The authors concluded that social support from friends seems to have a 
stronger influence on older adults’ exercise behavior than social support from family or experts.  
In addition, both self-efficacy and outcome expectations independently influenced exercise 
behavior.  Thus, all three psychosocial constructs should be considered when designing physical 
activity interventions.   
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 Anderson-Bill et al.
103
 sought to evaluate the social cognitive determinants of physical 
activity among 963 adults (mean age = 44.4 + 11.03 years) enrolling in an Internet- and SCT-
based nutrition, physical activity, and weight management program.  Participants wore a 
pedometer and recorded both their daily steps and daily minutes walked in a seven-day walking 
log.  They also completed the Health Beliefs Survey online, which allowed for an assessment of 
physical activity-related social support, self-efficacy, self-regulation, and outcome expectations.  
The authors’ SCT model provided a good fit to the participants’ data, explaining 22% of the 
variance in measured levels of physical activity.  Social support for physical activity from friends 
and family provided a considerable contribution to participants’ physical activity levels, partially 
indirectly through self-regulation.  Participants who possessed a higher level of perceived social 
support were more likely to use self-regulatory strategies.  Participants with higher levels of 
exercise self-efficacy were more active, and this effect was largely direct; however, self-efficacy 
was also a predictor of self-regulation and outcome expectations. Participants who had a higher 
self-efficacy were more likely to engage in self-regulatory behavior and expect to experience the 
benefits of being active.  Self-regulation was a strong predictor of participants’ physical activity.  
The results indicate that SCT-based physical interventions in which social support from 
significant others is a central feature may be an effective way to improve self-regulation, and in 
turn, physical activity.  Success of such interventions may also depend on the extent to which 
they enhance participants’ exercise self-efficacy. 
Internet- and Smartphone application-based Physical Activity Interventions 
The Internet and smartphone applications are two attractive delivery methods for physical 
activity interventions.  Easy access, convenience/flexibility of use, innovativeness, efficient real-
time and asynchronous communication, a high degree of anonymity if desired, and the ability to 
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easily distribute materials and reach a large number of people are advantages of using such 
technologies to administer a behavior change intervention.
104-106  
Findings from reviews of 
literature focused on Internet-based physical activity promotion studies point to the promise of 
this technology as a delivery medium for the promotion of physical activity among different 
populations.
107-109
  These reviews of literature also note that most of these studies have been 
grounded in a behavior change theory,
 
including the SCT.
110-116   
For example, Cook et al.
110 
randomly assigned 419 employees of a human resources company to a health promotion 
Internet-based program (n = 209) condition or a health promotion print condition (n = 210), each 
lasting three months.  The Internet-based program offered information and guidance on a number 
of health topics, including physical activity.  It was partially rooted in the SCT and designed to 
improve health practices, knowledge, and attitudes.  It was highly interactive, characterized by 
numerous graphics, audio, and video.  The print group received the same information in colorful 
booklets.  All participants completed online survey assessments of frequency of physical activity 
(Godin Leisure-Time Exercise Questionnaire), frequency of engaging in strenuous physical 
activity (Godin Sweat Score), exercise stage of change (single question), and exercise self-
efficacy (single question) at baseline and post-intervention.  Both groups significantly improved 
their Godin Sweat Score and exercise stage of change, but there were no differences between 
groups on these measures.  The print group significantly improved their exercise self-efficacy, 
but the Internet-based group’s exercise self-efficacy did not change (although there was a 
borderline significant increase).  While each group’s self-reported frequency of physical activity 
increased, this increase was not significant.  The reported frequency with which participants 
accessed the physical activity parts of the Web-based program was low overall.  Interestingly, 
the Internet group gave significantly higher ratings to the program materials than the print group 
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on all health topics on a post-intervention online evaluation of the program.  Based on these 
results, it seems as if the SCT-based Internet program and the SCT-based print program were 
equally as effective at facilitating increased engagement in strenuous physical activity, stage of 
change in adhering to physical activity, and possibly exercise self-efficacy among employees.  
The authors suggested that finding ways to increase the frequency of access to the Internet 
program might improve its efficacy.  The Internet group’s higher ratings of the program 
indicated that Internet-based materials are preferable to print-based materials.        
Napolitano et al.
111 
randomized 65 healthy, insufficiently active adults to either an 
Internet-based group (n = 30) or a waitlist control group (n = 35).  The Internet-based group 
received access to an SCT-based website for three months that contained research-based physical 
activity information.  They also received weekly SCT-based tip sheets by e-mail.  Participants 
were instructed to engage in moderate-intensity activity on at least five days per week.  Both 
groups completed the Physical Activity Stage of Change measures, as well as the Behavioral 
Risk Factor Surveillance System physical activity items at baseline, one month, and three 
months.  Fifty-seven participants (24 intervention and 33 control) were retained at one month.  
The Internet-based group was significantly more likely to have move forward in terms of 
motivational readiness and also engaged in significantly higher amount of moderate-intensity 
activity, as well as walking, compared to the control group.  Fifty-two participants (21 
intervention and 31 control) were retained at 3 months.  Compared to baseline, the Internet-based 
group’s stage of motivational readiness was significantly more likely to progress relative to the 
control group.  The Internet-based group also still engaged in a significantly higher amount of 
walking minutes at three months compared to the control group.  These findings indicate that the 
combination of an SCT-based website, physical activity goal, and weekly e-mail tips may 
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effectively promote improvements in terms of both motivation to be active and actual physical 
activity in the short-term for sedentary, healthy adults.   
Plotnikoff et al.
112
 administered a 12-week physical activity intervention, randomly 
assigning employees to an intervention group (n = 1,566) or a waitlist control group (n = 555).  
The intervention group received weekly e-mail messages focused on physical activity and 
nutrition.  The messages were based on behavior change theories, including the SCT.  Self-
efficacy was measured at baseline and post-intervention using a validated eight-item scale.  
Physical activity was measured at the same time points via the Godin Leisure Time Exercise 
Questionnaire and reported as total energy expenditure (MET minutes).  The intervention group 
significantly increased their total MET minutes of physical activity from baseline; whereas, the 
control group’s total MET minutes of physical activity decreased from baseline.  The 
intervention group reported significantly enhanced self-efficacy from baseline; whereas, the 
control group reported decreased self-efficacy.  Based on these results, theory-based, physical 
activity promotion e-mails represent a promising way to enhance self-efficacy and physical 
activity among adults in workplace settings.  
Another 12-week, SCT- and e-mail based study
113 
aimed to promote physical activity 
among a sample of sedentary, adult women.  Sixty-one women were randomized to a high 
fidelity program (n = 30) or a low fidelity program (n = 31).  Both groups attended an orientation 
session in which they received information about the benefits of walking, as well as a walking 
log.  They were asked to walk three times per week for 30 minutes each time and self-monitor 
their walking.  Participants were asked to return weekly walking logs by e-mail.  They received 
feedback via e-mail after each submission.  However, the high fidelity group also received more 
specific short-term and long-term goals, feedback, and a modeling demonstration.    Self-
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reported walking quantity (average minutes walked per week in the last two weeks) was assessed 
at baseline, post-intervention, and one-year follow-up via two items from the National Health 
Interview Survey; whereas, SCT constructs (self-efficacy, outcome expectations, self-regulation, 
and social support) were measured only at baseline and post-intervention via questionnaires 
(Self-efficacy for Exercise Behavior Scale, Benefits of Physical Activity Scale, Exercise Goal 
Setting and Planning Scales, and Social Support for Exercise Scale, respectively).  The 1-mile 
walk test was also administered at baseline and post-intervention, allowing for a measure of 
walking speed.  Twenty-five women in each group completed the study.  Goal setting and 
positive outcome expectations for walking significantly increased for the high fidelity group to a 
greater extent than the low fidelity group.  Walking self-efficacy and family and friend social 
support did not change for either group.  Self-reported walking quantity increased from baseline 
(average of 17.45 minutes) to the one-year follow-up (average of 51.68 minutes) for the high 
fidelity group, and this increase was more than twice as large as the increase observed for the 
low fidelity group during this same time period; however, the difference was not statistically 
significant.  Compared to the low fidelity group, the high fidelity group walked faster at post-
intervention.  The findings indicate that implementing theory-based recommendations with 
greater precision may bolster the effectiveness of physical activity interventions. 
Three studies
86,114,115 
used course-based Internet technology to deliver physical activity 
interventions.  Using established, dynamic platforms to deliver a physical activity intervention is 
advantageous as there is no need to rely on specialized skills or expertise to build an interactive 
website.  Grim et al.
114 
carried out a three-group, quasi-experimental study.  They compared the 
effect of three different university courses on college students’ physical activity.  One group (n = 
143) of students was enrolled in a course delivered through course-based Internet technology.  
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They completed SCT-based lessons and a weekly online physical activity log.  Another group (n 
= 93) participated in a traditional, in-person physical activity promotion course.  A third group (n 
= 86) completed a traditional, in-person general health course.  A seven-day physical activity 
recall of days of both moderate and vigorous physical activity was administered at baseline and 
post-intervention.  Self-regulation, self-efficacy, social support, and outcome expectations were 
also measured at baseline and post-intervention via questionnaires.  The authors found a 
significant increase in reported vigorous days of physical activity and self-regulation among the 
Internet-based and traditional physical activity groups relative to the health group.  All groups’ 
friend social support and outcome expectations for physical activity scores increased across time.  
The findings suggest that a course-based Internet technology physical activity intervention was 
equally as effective as an in-person intervention in facilitating vigorous physical activity and 
improving three SCT-constructs in college students.                              
Magoc et al.
86 
conducted a randomized controlled trial and observed less favorable 
outcomes in terms of changes in psychosocial variables.  They assigned 117 insufficiently active, 
predominantly Hispanic college students to an intervention group and a control group.  An online 
course management platform called WebCT
TM
 was used as the physical activity promotion 
medium for both groups.  The intervention group engaged in a six-week program in which they 
completed seven SCT-based lessons.  The control group had access to basic tip sheets about 
physical activity.  Both groups also submitted weekly physical activity logs if they desired.  
Participants completed measures of self-reported physical activity (International Physical 
Activity Questionnaire or IPAQ), self-regulation (EGS and EPS), social support (Family and 
Friend Support for Exercise Habits scales), self-efficacy (Self-efficacy for Exercise Behavior 
scale), and outcome expectations (Outcome expectations and expectancies scale) at baseline and 
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the end of the study.  Thirteen participants dropped out of the study (4 control and 9 
intervention).  The intervention group showed significant increases in both the number of 
moderate days and vigorous days of physical activity, but the control group experienced no 
change in these variables.  There were no significant changes in any of the psychosocial 
variables as a function of condition.  The findings indicate that an SCT-based, online 
intervention delivered through a course management platform can increase self-reported physical 
activity in college students compared to a non-theory based condition; however, the intervention 
failed to influence potential mediators of behavior change based on the psychosocial measures. 
Ornes et al.
115 
also used WebCT to deliver a four-week walking intervention.  A sample 
of 112 college-aged women were randomly assigned to one of three groups after a one-week, 
pedometer-based, baseline assessment of physical activity.  The intervention group (n = 53) wore 
a pedometer (Yamax, SW 200) and gained access to a course-based Internet website.  Nine SCT-
based modules were accessible via the website.  One of the modules encouraged them to set a 
personalized goal (gradually progress from 1,000 steps/day above baseline to 3,000 steps/day 
above baseline) and monitor their progress.  Participants obtained feedback when they submitted 
a recording sheet each week via e-mail and incentives were provided to encourage submissions.  
Another group (n = 30) wore an unsealed pedometer and recorded steps taken, but did not 
receive an intervention.  A third group (n = 29) wore a sealed pedometer, but did not receive an 
intervention.  They met with a researcher each week, so their steps could be recorded.  For the 
evaluation of differences between groups in terms of daily steps, the two control groups were 
collapsed into one group since their steps/day were generally similar across each week of the 
study.  The intervention group increased their steps/day each week of the study, and achieved a 
significantly higher number of steps/day during each week compared to the controls.  While the 
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step count data was only displayed in a figure, it appears that the intervention group increased 
their steps/day by an average of at least 3,000 from baseline to the end of the study.  The findings 
point to the effectiveness of a WebCT-mediated and SCT- and pedometer-based intervention for 
promoting walking in college-aged women.          
Mailey et al.
116
 also used a pedometer as part of an SCT-based, Internet-mediated 
intervention.  They conducted a 10-week physical activity intervention, randomly assigning 
college students who were receiving mental health counseling to one of two groups.  The 
intervention group (n = 24) was asked to wear a pedometer (Omron HJ720-ITC) and provided 
with software to download the data to their personal computer.  This information was sent to the 
researchers at the end of each month.  Participants were also asked to submit activity logs 
electronically at the end of each week.  They were given access to a website that contained four 
SCT-based modules and attended two monthly meetings with a physical activity counselor.  The 
counselor provided feedback, helped participants set goals, and discussed outcome expectations 
and overcoming barriers.  The second group was a waitlist control group (n = 23).  Physical 
activity was measured using an accelerometer, which participants wore for one week prior to the 
start of the study (baseline measure) and one week at the end of the study.  Self-efficacy was 
assessed via both the Exercise Self-Efficacy scale and the Barriers Self-efficacy scale at baseline 
and post-intervention.  Four students dropped out during the duration of the study (three 
intervention and one control).  The intervention group experienced a significantly greater 
increase in accelerometer-measured physical activity than the control group.  Both groups 
experienced a significant decline in both barriers self-efficacy and exercise self-efficacy.  
Changes in physical activity were significantly and positively associated with changes exercise 
self-efficacy (r = 0.62) and barriers self-efficacy (r = 0.63) in the intervention group, but not in 
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the control group.  The authors put forth the notion that the decline in self-efficacy may have 
partially been attributed to participants recalibrating their expectations based upon information 
and experiences they gained from participation.  However, both the improvements in physical 
activity and the observed associations between physical activity changes and self-efficacy 
changes in the intervention group suggest that the SCT framework may have had its intended 
effect.  Overall, an Internet-based program appears to be a promising way to facilitate 
improvements in physical activity among students with mental health issues. 
Watson et al.
117 
asked participants in their 12-week study to wear a pedometer (ActiPed) 
and access a corresponding website to view step counts.  The pedometer wirelessly transmitted 
activity data to a USB receiver on the participants’ personal computer, allowing them to view 
their progress and set goals on the ActiHealth website.  Participants were randomly assigned 70 
overweight and obese adults to either an intervention arm (n = 35) or a control arm (n = 35).  In 
addition to the pedometer and corresponding website, intervention participants also were 
provided access to a virtual coach, which consisted of a computer-animated exercise advisor that 
ran via software installed on the participants’ computers.  The virtual coach was able to provide 
tailored interactions and advice based on the SCT.  Participants were instructed to interact with 
the coach three times per week for five to ten minutes.  The percentage change in step count was 
the primary outcome.  In order to examine this change, the study period was divided into four, 
three-week time periods (P1, P2, P3, and P4).  Participants’ self-reported physical activity, 
physical activity stage of change, exercise benefits, and self-efficacy were measured via a survey 
at baseline and post-intervention.  Eight participants dropped out of the study (four from each 
group).  The average step count significantly decreased in the control group from P1 to P4 (7174 
to 6149), but it did not change in the intervention group (6943 to 7024).  The percentage change 
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in mean activity levels between the two groups from P1 to P4 was not statistically significant.  A 
significant difference in this variable between the two groups was observed when comparing it 
over all time points.  No significant changes were observed in any other measured outcomes.  
The findings suggest that a virtual coach may be an effective, adjunct to more established 
physical activity intervention components (i.e., pedometer and website) when it comes to 
promoting sustained physical activity in overweight and obese adults.  
 Richardson et al.
118 
carried out a six-week intervention in which participants received 
access to an automated Internet-based program involving the use of a pedometer  (Omron 
HJ720-ITC) that also allowed participants to directly upload their steps to a website.  Thirty-five 
type 2 diabetic, sedentary adults were randomized to a lifestyle goals group (LG) (n = 19) or a 
structured goals group (SG) (n = 16).  Participants in both groups completed a one-week, 
pedometer-based, baseline assessment.  Then, they gained access to a personalized webpage 
characterized by motivational messages, tips about diabetes management, automatically 
calculated goals, and feedback about progress.  They were asked to upload their steps from their 
pedometer to their personal webpage using a USB cable on a weekly basis or more frequently if 
desired.  The LG group was told to focus on total accumulated steps (averaging the previous 
seven days of total step data and adding 1,200 steps to the average).  The SG group was told to 
focus on bout steps (walking that lasts for at least 10 minutes at a pace of 60 steps/minute).  
Their goals were calculated by averaging the previous seven days of bout steps and adding 800 
steps to the average.  Five participants dropped out of the study (two LG group and three SG 
group).  Both groups significantly increased their mean daily bout steps between baseline and the 
end of the study, but there was no difference between groups.  Three-fourths of the LG group 
successfully increased their total steps by increasing their bout steps.  There was no difference 
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between groups in the increase in total steps.  When the two groups were collapsed, participants 
increased their daily bout steps by an average of 1,921.  LG participants were more satisfied with 
the program than the SG participants based on a post-intervention online survey. Such results 
suggest that an Internet-mediated, pedometer-based program involving a step goal can 
effectively increase bout walking regardless of whether the goal centers on total steps or bout 
steps.  A total step goal may be result in more satisfied participants, which could have 
implications for walking adherence. 
 Only a small number of smartphone application-based studies
119-121 
have reported 
physical activity behavior change results, and two of these studies used both a combined website 




 of these three studies are described in the 
next section (“Online Communities and Physical Activity Promotion) since they incorporated an 
online community as part of their intervention.  Kirwan et al.
119 
conducted a two-arm, matched 
case-control study, recruiting adults who were already participating in an Internet-based 10,000 
steps program.  Fifty intervention participants were matched to a control group (n = 150) who 
were similar in age, gender, membership length, and average number and frequency of steps 
logged for the three months prior to the intervention.  Participants in both groups were wearing a 
pedometer and could still log and track their steps on a website during the three-month study, but 
the intervention group could also use a smartphone application to log and track their steps.  A 
significant decline in the frequency with which participants in the matched group logged their 
steps was observed over the study period (mean of 61 days at baseline to 41 days at the end of 
the study) compared to the intervention group, which maintained their logging frequency (61 
days at baseline and 62 days at the end of the study).  Both groups averaged approximately 
10,000 steps per day at baseline.  The intervention group maintained their daily step count (mean 
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= 11,100 steps per day) throughout the three-month intervention, but the control group’s step 
count significantly declined to 6,200 steps per day.  The intervention group used the smartphone 
application 71% of the time to log their steps.  The use of the smartphone application was 
associated with an increased likelihood to log steps each day compared to participants who were 
not using the application.  The findings indicate that using a smartphone application as a 
complementary delivery tool to a website, can encourage active adults to self-monitor and 
maintain their physical activity behavior. 
 It is clear that there is a paucity of physical activity behavior change research involving 
smarthphone applications.  Additionally, Internet-mediated, SCT-based physical activity 
interventions have generally demonstrated promise for influencing physical activity among 
different populations.  Yet, most of these studies relied on self-reported measures of physical 
activity, and mixed results were found in terms of changes in presumed mediators of physical 
activity behavior change.  Based on the aforementioned reviews of literature in this area,
107,108 
 
many other Internet-based studies have also used self-reported measures of physical activity.  It 
is also difficult to determine the isolated impact of presumed mediators and specific intervention 
features on physical activity in these studies due to design limitations.       
Online Communities and Physical Activity Promotion 
An online community is one intervention feature that has been incorporated into several 
physical activity promotion studies;
120,121,123-130
 however, the potential, isolated impact of an 




conducted a randomized controlled trial, examining the effect of a 12-week SCT- 
and Internet-based program on physical activity among adults with multiple sclerosis.  Fifty-four 
individuals were randomized to the intervention group (n = 27) or a waitlist control group (n = 
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27).  Participants in the intervention group were asked to wear an Omron HJ720-ITC pedometer 
and had access to a website that contained four SCT-based modules.  They also could participate 
in chat sessions two times each week that were administered by the researchers and engage in a 
discussion board.  Physical activity (MET minutes/week) was assessed at baseline and post-
intervention via the Godin Leisure-Time Exercise Questionnaire.  Self-efficacy outcome 
expectations, and goal setting were assessed at the same two time points via the Exercise Self-
Efficacy Scale, the Multidimensional Outcome Expectations for Exercise Scale, and the Exercise 
Goal Setting Scale, respectively.  Six participants dropped out of the study (four intervention and 
two control).  The intervention group reported a significantly greater increase in physical activity 
(increase of 10.9 MET minutes/week) compared to the control group (increase of 0.7 MET 
minutes/week).  The intervention group also reported a significantly greater increase in goal 
setting relative to the control group.  The change in goal setting was significantly and positively 
associated with the change in physical activity in the intervention group (r = 0.75) and mediation 
analysis showed that goal setting mediated the effect of the intervention on physical activity 
behavior.  No other significant changes were observed among the SCT constructs.  The findings 
indicate that an Internet-based intervention rooted in the SCT can favorably impact physical 
activity levels and goal setting in persons with multiple sclerosis.  The findings also suggest that 
goal setting is a key predictor of physical activity behavior change. 
Liebreich et al.
124 
conducted a 12-week study, randomly assigning 49 adults with type 2 
diabetes to an intervention group (n = 25) or a control group (n = 24).  Participants in the 
intervention group had access to an SCT-based website, which contained educational 
information, as well as interactive features (physical activity log, message board, and e-mail 
counseling with the study coordinator).  The control group had access to a website that contained 
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standard care information.  Outcome measures were completed online at baseline and post-
intervention.  Physical activity was assessed using the Godin Leisure-Time Exercise 
Questionnaire.  Responses to this questionnaire were converted to both MET minutes/week and 
unweighted minutes/week of moderate and vigorous physical activity.  Self-efficacy was 
assessed via a 12-item scale.  Outcome expectations were measured using a 17-item scale.  Self-
regulation was measured via a subscale from the Behavior Regulation in Exercise Questionnaire.  
Social support was assessed via two items.  The intervention group engaged in a borderline 
significantly greater amount of unweighted moderate and vigorous minutes of physical activity 
than the control group (mean difference of 47 minutes).  No significant interactions were 
detected for any of the measured psychosocial variables.  The findings suggest that an 
interactive, SCT-based website is an efficacious way to promote moderate-to-vigorous physical 
activity among adults with type 2 diabetes, but its ability to impact psychosocial variables 
seemed to be limited.  The authors noted that the lack of change in these variables may have 
been partially attributed to the response shift theory concept (i.e., as an individual’s behavior 
changes, they encounter new situations and barriers, and thus, a shift in their cognitions may 
occur).   
McKay et al.
125
 also reported similar findings.  They carried out a short-term (eight 
week), Internet-based physical activity intervention targeting adults with type 2 diabetes.  They 
randomly assigned 78 participants to an intervention group (n = 38) and an information-only 
control group (n = 40).  The intervention group was given access to a website that led them 
through a personalized, physical activity program.  They were given guidance in terms of 
selecting a physical activity goal, identifying the benefits of physical activity, and making plans 
to meet their goal.  They also had access to an online physical activity log and support area 
69 
 
(messages from a personal coach and a message board where they could communicate with their 
peers).  The control group had access to a website that allowed them to view relevant articles and 
track their blood glucose.  Physical activity was measured online at baseline and the end of the 
study via 11 items from the Behavioral Risk Factor Surveillance System.  Sixty-eight 
participants completed the study (35 intervention and 33 control).  Both groups significantly 
increased their self-reported walking and moderate-to-vigorous intensity physical activity, but 
there were no differences between groups.  The intervention group posted 42 messages to the 
peer support area and logged in to the website a total of 341 times (average of 1.1 per participant 
per week) based on objective tracking data.  A significant, positive relationship was found 
between log-ins and postings to the peer support group (r = 0.91).  They also found that those in 
the intervention group who logged-in to the website more regularly experienced significantly 
greater improvements in physical activity compared to those who logged-in to the website less 
frequently.  These results suggest that an interactive, Internet-mediated program can facilitate 
improvements in moderate-to-vigorous physical activity among adults with type 2 diabetes.  
Finding ways to maximize website engagement (possibly via an online support group) is an area 
worthy of exploration given its favorable relationship with physical activity behavior. 
Another study
126 
focused on female college students, randomizing 91 participants to an 
intervention group (n = 45) or a control group (n =46).  The intervention lasted six months, and 
all participants attended an orientation session in which they were given information about 
exercise (recommendations, safety, and campus physical activity opportunities), as well as 
encouraged to engage in a moderate exercise program.  Participants in the intervention group 
also received access to a website consisting of SCT-based information and a discussion board.  
They also could communicate via e-mail with an exercise physiologist.  An online questionnaire 
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measuring self-regulation, outcome expectations, and self-efficacy was administered at baseline, 
six weeks, and six months.  The short version of the International Physical Activity 
Questionnaire was also administered online at these three time points.  Seventy-nine participants 
completed the six-week questionnaire (39 intervention and 40 control), and 71 completed the six-
month questionnaire (28 intervention and 31 control).  The intervention group reported a 
significantly greater increase in the number of days of moderate-intensity physical activity from 
baseline to six weeks relative to the control group, and this effect was mediated by self-
regulation.  No other significant findings were observed.  Even though over 60% of the 
intervention group accessed the discussion board, less than 5% posted a message. The findings 
suggest that this SCT-based intervention can facilitate more frequent engagement in moderate-
intensity physical activity by impacting improvements in self-regulation among college-aged 
females in the short-term.  The authors noted that less than half of the intervention participants 
reported using a form of social support six weeks into the study as assessed by the self-regulation 
instrument.  The lack of social support developed by the intervention may partially explain the 
lack of change in self-efficacy and outcome expectations as all three constructs are interrelated. 
A three-armed, eight-week, quasi-experimental study was carried out by Huang et al.
127  
They divided 146, first-year, female college students who were attending a nursing class into an 
experimental group (n = 45), a generic group (n = 42), and a control group (n = 43).  The 
experimental and generic groups had access to physical activity promotion materials via a 
website that utilized a virtual house comprised of graphics, pictures, and games.  The 
experimental group’s materials were matched for their behavior stage of change.  They also had 
access to a chat room.  The generic group’s materials were non-stage-matched.  The control 
group only received a lecture.  Questionnaires were administered at baseline, post-intervention, 
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and five-months follow-up to measure exercise stage of change, physical activity (METs), and 
exercise self-efficacy.  The participants in the experimental group experienced the most 
improvement in terms of change in stage of exercise from baseline to two months, two months to 
five months, and baseline to five months.  Self-reported physical activity was significantly higher 
at the end of the study compared to baseline, as well as at five months compared to the end of the 
study for both the experimental and generic groups; whereas, self-reported physical activity 
significantly decreased from baseline to the end of the study for the control group.  The 
intervention group reported a greater increase in self-efficacy from baseline to the end of the 
study relative to the other two groups.  A stage-matched, interactive website appears to be an 
efficacious way to promote physical activity and exercise self-efficacy among female college-
aged students.        
Valle et al.
128 
randomly assigned young adult cancer survivors to one of two groups for a 
12-week study.  All participants wore a pedometer (Digi-Walker SW-200) and received a 
physical activity goal (increase moderate-intensity physical activity to at least 150 
minutes/week).  Participants in both groups had access to their respective Facebook group.  All 
participants received a weekly Facebook message from the researchers via the private message 
function.  These messages focused on physical activity information.  One group (Self-help; n = 
41) had access to all the Facebook group features (post comments, share links, share videos), but 
the study administrator did not participate in the group, so all interaction was self-directed.  The 
other group (fostering improvement through networking and exercise together or FITNET; n = 
45) also had access to all the Facebook group features, and the study administrator posted 
prompts to encourage interaction.  This group’s weekly private messages were more substantive 
and based on the SCT.  Participants in the FITNET group also had access to a separate website 
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that contained a goal-setting tool, physical activity diary, feedback charts, and relevant tips.  All 
participants self-reported physical activity (Godin Leisure Time Exercise Questionnaire) at 
baseline and the end of the twelve weeks.  Sixteen participants were lost to follow-up (10 
FITNET and 6 Self-help).  Both groups significantly increased their reported weekly minutes of 
moderate-to-vigorous physical activity (mean increase of 67 and 46 minutes for the FITNET and 
Self-help group, respectively), but there was no difference between groups.  The FITNET group 
had a significantly greater reported increase in light physical activity compared to the Self-help 
group (mean difference of 135 minutes/week).  FITNET participants posted 153 comments; 
whereas, Self-care participants posted 188 comments.  Nearly half of the participants in both 
groups made two or more Facebook posts.  The number of posts was not related to self-reported 
physical activity in either group.  These results suggest that pedometer-based, Facebook-
mediated approaches may be effective ways to promote physical activity among young adult 
cancer survivors.  
Cavallo et al.
129
 also examined the efficacy of a 12-week, Facebook-mediated approach 
for promoting physical activity.  They randomized female undergraduate students to a Facebook 
group (n = 67) or an education-only control group (n = 67).  The Facebook group had access to a 
website that provided educational information, a self-monitoring tool, a goal setting tool, and 
feedback charts.  They could also join a Facebook group and were incentivized to make posts on 
the group wall or Facebook discussion board (entered into a biweekly gift-card drawing based on 
contributions to the group).  The study coordinator encouraged participation, but did not provide 
support.  The control group received access to a limited version of the website described above.  
Perceived social support was measured at baseline and 12 weeks via an online survey.  All 
participants completed the Paffenbarger activity questionnaire at baseline and the end of the 
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study.  A post-intervention questionnaire measured participants’ unobservable behavior in the 
Facebook group.  Thirty-seven intervention participants made more than one post, 32% of the 
259 participant interactions were on the discussion board, and 50% were on the group wall.  
Over half of the intervention participants who completed the post-intervention questionnaire 
reported visiting the Facebook group at least two to three times each month.  Both groups 
significantly increased their perceived social support and physical activity, but there were no 
differences between groups.  The authors concluded that the combination of a Facebook group 
and other supportive tools did not produce enhanced social support and physical activity beyond 
that elicited by an Internet-based, education-only group among female students.  Yet, given the 
reach and dynamic features of online social networks, the authors suggested that further 
exploring their use in terms of health behavior change is warranted.                   
Hurling et al.
130 
carried out a nine-week randomized controlled trial that was 
characterized by an Internet- and mobile phone-based physical activity intervention.  All 
participants were healthy adults and wore a Bluetooth wrist-worn accelerometer, so their 
physical activity could be monitored at baseline for three weeks and continuously for the 
duration of the intervention period.  They also completed the long version of the IPAQ (MET 
minutes/week) at baseline and post-intervention.  The intervention participants (n = 47) were 
given access to an interactive website that helped them identify barriers and solutions and asked 
them to report their exercise level during the past week.  They received feedback about their 
performance from the website program and e-mail or mobile phone reminders about planned 
physical activity sessions.  They also had access to a message board and could track their 
physical activity, which was automatically relayed to the website from the accelerometer.  
Optional, motivational e-mails or mobile phone text messages were also sent to the participants.  
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The control group (n = 30) only received verbal advice on recommended physical activity levels.  
The message board was one of the most frequently used features of the website.  Based on an 
intent-to-treat analysis, the intervention group reported a significantly higher level of leisure time 
physical activity compared to the control group.  Based on the accelerometer data, a significant 
trend was found over the whole study period for activity time spent in the three to six MET range 
for the intervention group versus the control group (an average difference of 19.7 minutes/day).  
The findings suggest that a combined Internet and mobile-phone based intervention can facilitate 
an increase in reported and objectively-measured physical activity in healthy adults.  
In another study centered on physical activity and diet,
120
 overweight and obese adults 
were randomly assigned to a podcast only group (n = 49) or a podcast plus mobile media group 
(n = 47).  Both groups received two SCT-based podcasts per week for six months via a website, 
which could be accessed via a computer or smartphone.  The podcast plus mobile group also 
downloaded a diet and physical activity monitoring smartphone application, as well as 
Twitter’s
TM
 smartphone application (a social networking site).  They were encouraged to post at 
least daily to Twitter.  Twitter cohorts of 11 to 12 participants were formed during the first three 
months, and everyone in this group could view each other’s posts from months three through six.  
The study coordinator posted two messages per day to facilitate communication.  Participants 
completed the Paffenbarger Physical Activity Questionnaire online at baseline, three months, and 
post-intervention. Their social support was assessed at 6 months via online questions, and the 
podcast plus mobile participants also answered weekly questionnaires about their Twitter use.  
Eighty-seven of the participants (45 podcast and 42 podcast plus mobile) completed the three-
month assessment, and 86 completed the six-month assessment (44 podcast and 42 podcast plus 
mobile).  There was no significant group-by-time interaction for reported physical activity, but 
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both groups experienced an increase in reported activity from baseline to three months and 
baseline to six months.  Most (94%) of the podcast plus mobile participants made at least one 
post to Twitter and on average, participants in this group made 2.1 posts per week.                     
More of the podcast plus mobile participants reported relying on online sources for their main 
form of social support during the intervention; whereas, more of the podcast participants reported 
relying on friends as their main form of social support. There was no difference between groups 
in terms of their perceived social support.  The authors noted that in general, the monitoring 
smartphone application and Twitter were overall poorly used by the participants.  The findings 
suggest that the combination of podcasts, a self-monitoring smartphone application and support 
via Twitter was not any more effective for stimulating improvements in physical activity than the 
use of podcasts alone for overweight and obese individuals.  The authors noted that the podcast 
plus mobile group’s use of Twitter may have displaced support from real-life family and friends 
as opposed to providing an additional form of support.  Although weight loss is not a primary 
focus of this literature review, it is worth mentioning that Twitter use was favorably associated 
with weight loss, suggesting that the social network may have been particularly beneficial for 




 incorporated a discussion board into a smartphone application. King 
et al.
121
 developed three different smartphone applications, which were based on behavioral 
science theory and evidence.  An iterative design process was used to develop the applications 
and confirm their theoretical fidelity.  One application (analytic) focused on goal setting, self-
monitoring, and problem solving.  A second application (social) focused on social comparisons, 
norms, and support. An electronic message board was available as part of this application.  It 
allowed participants to post messages to their peers who were also using the application.  A third 
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application (affective) was based on the principles of reinforcement scheduling and emotional 
transference.  Sixty-eight adults who were not familiar with smartphones were randomly 
assigned to utilize one of the analytic (n = 22), social (n = 23), and affect (n = 23) applications 
for eight weeks.  All participants also had access to an accelerometer-based smartphone 
application that facilitated self-monitoring of physical activity.  A subgroup of participants was 
permitted to use their respective application after the eight-week intervention, allowing the 
investigators to gauge how long participants would continue to interact with this feature.  The 
CHAMPS Physical Activity Questionnaire was used to assess physical activity at baseline and 
the end of the study.  Significant mean increases in reported weekly minutes of brisk walking 
were found for all three groups (mean increases of 71.1, 122.0, and 105.7 minutes/week for the 
analytic, social, and affect groups, respectively, but there were no differences between groups), 
and significant mean increases in reported moderate-to-vigorous physical activity were also 
found for all three groups (mean increases of 172.9, 257.1, and 134.3 minutes/week for the 
analytic, social, and affect groups, respectively, but there were no differences between groups).  
Most participants reported a high level of satisfaction with the applications.  The small group of 
participants (n = 12) who continued using the applications did so for an average of 190 out of 
233 days (on average, analytic = 211 days; social = 199 days; affect = 162 days).  The authors 
concluded that the applications were acceptable, and integrating behavioral science theory can 
enhance the impact of mobile phone applications for increasing physical activity in adults.    
Unlike the previously mentioned studies, Richardson et al.
132 
actually isolated the impact 
of an online community on physical activity.  They evaluated the effect of two Internet- and 
SCT-based walking interventions (one with an online community group and one without an 
online community group) on step counts over 16 weeks.  Their sample was comprised of 
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sedentary adults who were overweight, had type 2 diabetes, and/or coronary artery disease.  
Participants wore a pedometer for one week prior to the commencement of the study, so their 
daily baseline step count could be determined.  Seventy participants were randomized to the no 
online community group and 254 participants were randomized to the online community group.  
Both groups received the same enhanced pedometers, access to a website where they could 
upload their steps directly from their pedometer via a USB cable and view their progress, 
individually-prescribed goals, and motivational messages.  The online community group also had 
access to a message board where they could communicate with fellow participants and the 
researchers.  The primary outcome was change in average daily step counts (average end-of-
study step counts were substracted from average baseline step counts).  Perceived social support 
was measured at baseline and post-intervention via a single, unvalidated question.  Seventy-
seven participants dropped out of the study (53 intervention and 24 control).  Out of the 254 
participants who were randomized to the online community group, 45% drafted at least one 
online community post.
133
 On average, there were 5 posts per person and a median of 2 posts per 
person over the course of the study.
133
 In addition, 20% of the 254 participants never made a 
post, but viewed an average of at least one online community forum page per week.
133
  Only 5% 
(12/254) never viewed a forum page.
133  
While both groups significantly increased their average 
daily steps between baseline and the end of the 16-week intervention (approximately 2,000 
steps/day for the entire sample), there were no significant differences in change in average daily 
steps between the groups across the intervention period.
132
  Likewise, there was no significant 
difference in baseline and post-intervention perceived social support between the two groups. 
However, the online community group uploaded valid pedometer data on more days than the no 
online community group and had a higher percentage of completers.  Among participants who 
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dropped out of the study, those in the no online community group dropped out earlier than those 
in the online community group.  Plus, a significant, positive relationship was observed between 
the number of posts to the online community forum and step counts (additional 62 steps/day for 
each message posted), as well as the number of pages viewed and step counts.  The findings 
indicate that an online community may be an integral component for reducing attrition and 
stimulating engagement in Internet-based behavior change interventions.  The finding 
concerning social support must be interpreted with caution due to the use of an unvalidated 
measure.  The positive relationships between online community use (posts and views) and step 
counts suggests that online communities may also be influential in terms of directly promoting 
physical activity.
132
  Finding ways to maximize the use of them poses a challenge and is worthy 
of future exploration.  Additionally, a need exists to conduct additional randomized controlled 
trials in which the impact of online communities on physical activity and presumed mediators of 
physical activity behavior change can be delineated.       
Summary Statement 
 Various technologies with attractive features (e.g., validated Omron HJ-720ITC 
pedometer, Internet technology, smartphone applications) are available for use in physical 
activity promotion efforts.  Determining how to best utilize these tools to facilitate improvements 
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UT Moves:  Use of Blackboard Learn
TM
 Internet-technology to promote walking among 




One-third of United States adults are inactive, and the adverse consequences of physical 
inactivity among Americans are significant.  The Internet represents a promising medium for the 
delivery of physical activity interventions focused on different settings, including the worksite.  
Using course-related Internet technology (e.g., Blackboard Learn
TM
) is a particularly attractive 
medium as it does not require special, computer-specific expertise.  PURPOSE:  The efficacy of 
a Blackboard Learn
 
Internet-technology intervention grounded in social cognitive theory (SCT) 
for increasing pedometer-measured step counts was examined in a sample of university faculty 
and staff.  METHODS:  Thirty-six sedentary/insufficiently active faculty and staff members (30 
women and 6 men, 48.8 ± 10.1 y) participated in an eight-week, Internet-delivered walking 
intervention. Participants received an Omron HJ-720ITC pedometer, individualized step goals, 




webpage comprised of SCT-based components. Participants 
reported daily steps online, and their social support, self-regulation, self-efficacy, and outcome 
expectations were measured via validated questionnaires at baseline and post-intervention. 
Average daily step counts across weeks were compared using repeated measures ANOVA. 
Paired t tests were used to compare other variables of interest. RESULTS: Participants 
significantly increased their average daily steps during the intervention (p < 0.001). An increase 
of 1803 ± 240 steps/day (p < 0.001) was observed from baseline (5210 ± 232 steps/day) to week 
1.  A similar, significant increase in average daily steps was found between baseline and all other 
weeks of the intervention (p < 0.001). Perceived social support and self-regulation significantly 
improved between baseline and the end of the study (p < 0.05), but self-efficacy and outcome 





Internet-technology intervention can significantly increase walking by nearly 
93 
 
2,000 steps/day from baseline, as well as enhance social support and self-regulation among 
sedentary/insufficiently active university faculty and staff.  
Introduction 
Even though research clearly shows that regular physical activity promotes wellness and 
reduces the risk of several adverse health conditions, only half of U.S. adults report meeting the 
current aerobic physical activity guidelines set forth in the 2008 Physical Activity Guidelines for 
Americans (> 150 minutes/week of moderate-intensity aerobic physical activity, or > 75 
minutes/week of vigorous-intensity aerobic physical activity, or an equivalent combination of 
moderate- and vigorous-intensity aerobic physical activity in bouts of at least 10 minutes) and 
nearly 30% of U.S. adults are inactive.
1,2 
 Unfavorable health consequences are linked to physical 
inactivity, and the economic cost of an inactive lifestyle among Americans is substantial.
1,3 
 As 
health care expenditures rise
4
 and with the recent adoption of the Affordable Care Act,
5
 there is 
an increasing interest in establishing comprehensive worksite wellness programs in order to 
improve health outcomes for large numbers of at-risk individuals while lowering costs.
6-8  
Given 
these facts, the value of pinpointing effective workplace physical activity promotion efforts is 
evident.   
    
  
 Physical activity interventions can be administered through various mediums, including 
the Internet.
9-12
  The Internet is an attractive delivery method for physical activity interventions 
centered on different populations and settings, including faculty and staff who work in higher 
education.  It has an extraordinary reach as evidenced by the fact that 87% of U.S. adults use the 
Internet.
13
 Plus, university faculty and staff typically have free Internet access at their worksite.  
Easy access, convenience, novelty, timely feedback, a high level of anonymity if desired, low 
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cost, and the ability to easily distribute materials, are additional advantages of using the Internet 
to administer a behavior change intervention.
14-16
 
Several Internet-based physical activity promotion studies,
17-31
 including those centered 
on university faculty and staff,
32,33
 have reported promising findings.  However, delivering 
Internet-based physical activity interventions often times requires specialized skills and 
expertise.  The use of course-related Internet technology (e.g., Blackboard Learn
TM
), which is 
already in place at many universities, represents one possible solution to this problem.  It is easy 
to learn and has a number of features that can be used to create a comprehensive, interactive 
physical activity intervention.  Yet, to our knowledge, only three published studies have used 
course-related Internet technology to deliver a physical activity intervention.
34-36
  While these 
studies showed statistically significant improvements in terms of physical activity, they only 
focused solely on college students, and two of them
34,35
 used self-reported measures of physical 
activity.  
Thus, the primary purpose of this pilot study was to examine the efficacy of a course-
related Internet-technology intervention grounded in social cognitive theory (SCT)
37
 for 
increasing pedometer-measured step counts in a sample of university faculty and staff.  A 
secondary purpose of this study was to analyze the impact of the intervention on presumed 
mediators (social support, self-efficacy, self-regulation, and outcome expectations) of physical 
activity behavior change.  
Methods 
Study Design 
This study used a single-group, pretest, posttest design.  Participants were enrolled in an 
Internet-mediated walking program based at the University of Tennessee (Knoxville, TN) lasting 
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from September 2012 to December 2012.  The study was approved by the Institutional Review 
Board at the University of Tennessee, Knoxville, TN. The main outcomes included pedometer-
measured step counts, social support for exercise, self-efficacy for exercise, self-regulation for 
exercise, and outcome expectations for exercise.   
Participants 
University of Tennessee (Knoxville, TN) faculty and staff members were recruited via 
flyers placed around campus (see Appendix A), mass e-mails distributed via listervs (see 
Appendix A), an announcement placed in a University of Tennessee electronic newsletter (see 
Appendix A), and word of mouth.  Participants were eligible if they were sedentary or 
insufficiently active (< 7,499 steps per day),
38
 between the ages of 18 and 64 years, able to walk 
at least 1/4 mile without stopping, had a body mass index between 18.5 kg/m
2
 and 34.9 kg/m
2
, 
expressed comfort using a computer to access the Internet, and had access to the Internet via a 
computer.  Participants were excluded if they reported being a smoker, were currently 
participating in a program to increase physical activity, were pregnant or planning to become 
pregnant, had a resting blood pressure greater than 180 mmHg systolic and/or 100 mmHg 
diastolic, had an implanted pacemaker or defibrillator, or reported a medical or physical 
contraindication or limitation for engaging in a walking program.       
Eligibility Screening, Consent, and Baseline Assessment 
 Interested persons were initially screened by telephone to ascertain eligibility.  
Individuals who passed this screening reported to the Applied Exercise Physiology Laboratory at 
an individually scheduled time.  They were instructed not to eat or drink (except water) within 
four hours of their appointment and to avoid exercise within 12 hours of their appointment.  
Upon arrival, they signed the written informed consent (see Appendix A) and completed a 
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standard health history form (see Appendix B) and the physical activity readiness questionnaire
39
 
(see Appendix C).  Each participant completed an online baseline assessment survey.  This 
survey included questions about Internet access and comfort using a computer to access the 
Internet, as well as demographic information (see Appendix D), self-reported physical activity 
(see Appendix E), social support for exercise
40
 (see Appendix F), self-efficacy for exercise
41
 (see 
Appendix G), outcome expectations for exercise
42
 (see Appendix H), and self-regulation for 
exercise
43
 (see Appendix I).  Subsequently, participants underwent measurements of resting 
blood pressure, anthropometric indicators, and body fat percentage (bioelectrical impedance 
analysis technique). All measures were administered by one investigator (C.M.). 
Following the laboratory-based assessments, participants were given an Omron HJ-
720ITC pedometer (Omron Healthcare, Inc., Lake Forest, IL).  This pedometer is equipped with 
a dual-axis accelerometer, stores 41 days of step count data in its memory, and displays the most 
recent seven days of step count data.  This device is valid and reliable for measuring steps during 
various walking speeds, while mounted in different positions (right pocket, left pocket, and three 
waist-mounted sites).
44
  Participants were asked to wear the pedometer for seven consecutive 
days during all waking hours (except when swimming or showering).  They were instructed to 
wear it in the front pants pocket or clip it to the pants at the waistline.  Participants were told to 
engage in their usual activities, and the pedometer displays were covered by a piece of tape to 
prevent the participants from viewing their step counts.  Upon completion of this one-week, 
baseline assessment, the participants returned to the Applied Exercise Physiology Laboratory at 
individually scheduled times.  The primary investigator (C.M.) uploaded the participants’ step 
count data and calculated an average daily step count for the baseline week, which was used in 
part to confirm that the participants were inactive/insufficiently active (< 7,499 steps/day).  Then, 
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eligible participants were enrolled in and introduced to an Internet-based walking program using 
rolling enrollment during September and October, 2012.   
Intervention 
 Participants engaged in an eight-week walking intervention called UTMoves.  They were 
instructed to wear their pedometers everyday for the eight-week intervention during waking 
hours (except when swimming or showering).  They were given the recommendation to walk at 
least 3,000 steps/day above their personal, average daily baseline step count on at least five days 
each week.  This recommendation is roughly equivalent to the current physical activity 
recommendation for moderate-intensity activity
1
 if the additional 3,000 steps/day goal is 
achieved in a 30-minute time frame.
1,45 
 They were encouraged to gradually reach this goal, 
targeting at least 1,000 steps/day above their average daily baseline step count on at least 5 days 
during the first week, followed by a goal of at least 2,000 steps/day above their average daily 
baseline step count on at least 5 days during the second week.  Finally, they were asked to focus 
on attaining at least 3,000 steps/day above their average daily baseline step count on at least 5 
days each week during the remainder of the study (week 3 through week 8).  Participants were 
encouraged to accumulate steps through a lifestyle approach, meaning that they were instructed 
to accumulate steps in ways that best fit their lifestyles.  They were given examples of how to 
increase daily steps (e.g., walk rather than drive around campus; walk during lunch breaks), but 
no specific approach was required.   
 During the eight-week intervention, participants were granted access to a supportive 
website (UTMoves website) that was created using the Blackboard Learn platform in order to 
help them achieve their step goals.  Blackboard Learn is a course management, technology 
application. Instructors at the University of Tennessee can use this program to deliver online 
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courses or as a supplemental tool for a traditional, classroom-based course.  It is flexible, easy to 
use, and has a number of dynamic features that make it suitable for the delivery of a walking 
intervention.  Participants logged in to Blackboard Learn and subsequently the UTMoves site 
using their university username and password.  They were asked to view a brief video tutorial 
and read online instructions the first time they logged in to the website.  Both the tutorial and 
instructions handout provided an overview of the walking program and reiterated how to use the 
UTMoves website.  The website was comprised of components and content rooted in the SCT,
37
 
and thus, designed to target presumed mediators of physical activity behavior change (i.e., self-
regulation, self-efficacy, social support, and outcome expectations).
  
 
In particular, participants had access to and were encouraged to view weekly folders, 
which were comprised of informational handouts, videos, articles, and links to relevant Web 
resources centered on particular topics.  Physical activity recommendations, goal setting, self-
monitoring, rewards for goal achievement, pre-planning, relapse prevention, overcoming barriers 
to being physically active, benefits of physical activity, strength training, flexibility, and overall 
wellness represented the topics that were covered.  Participants also had access to a discussion 
board and could participate in three live chats that were offered during the course of the 
intervention.  These two features were designed to directly foster social support for physical 
activity.  They served as venues where participants could communicate with each other.  
Participants were asked to enter the discussion board a minimum of three times each week to 
view and draft posts.  The primary investigator (C.M.) also drafted posts to facilitate discussions.  
The scheduled live chats were characterized by an online chat room in which synchronous 
discussions occurred via typed text only.  The primary investigator (C.M.) moderated each live 
chat session.   
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Participants were asked to log their daily steps and physical activity via an online 
physical activity log.  This log was developed using the test function of Blackboard Learn and 
promoted self-monitoring.  Participants answered the same questions each day, which asked 
them to report their steps for the day, the strategies they used to achieve those steps, and the 
types of physical activities they engaged in other than walking or running. The primary 
investigator (C.M.) analyzed the participants’ online logs at the end of each week and gave them 
personalized, weekly feedback regarding their progress via e-mail. Separate, general reminders 
centered on logging activity and participating in the discussion board and live chats, as well as a 
weekly motivational tip, were posted on the homepage of the UTMoves website.  Participants 
could contact the primary investigator by sending an e-mail from the website if they had any 
questions or concerns related to technical or clarification issues.   
Post-intervention Assessment 
 At the end of the eight-week intervention, participants repeated the following measures:  
self-reported physical activity, self-regulation for exercise, self-efficacy for exercise, social 
support for exercise, outcome expectations for exercise, weight, waist circumference, and body 
fat percentage.  They also completed an online satisfaction questionnaire (see Appendix J), 
which addressed their thoughts regarding the acceptability and usefulness of the overall 
intervention.  Only participants who completed the post-intervention assessment were included 
in the final analyses.       
Measures 
Average daily step counts 
Participants reported their daily Omron-measured steps during the eight-week 
intervention via an online physical activity log embedded in the UTMoves website.  Based on 
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these reported steps, an average daily step count was calculated for each week of the 
intervention.  If participants reported a step count of < 100 steps/day
26
 or noted that they did not 
wear the pedometer most of the day, then such step counts were not included in the averages.  
All other reported step counts were considered valid.  In order to calculate an average daily step 
count for any given week, at least 3 days/week of valid step count data were required.
46
       
Self-regulation for exercise 
 Participants’ self-regulation for exercise was measured using The Exercise Goal-Setting 
scale (EGS) and The Exercise Planning and Scheduling scale (EPS) (see Appendix I).
43  
Each 
respective questionnaire contains 10 items that participants rated on a 5-point scale ranging from 
1 (does not describe) to 5 (describes completely).  The item scores were averaged to obtain a 
final score for each questionnaire.  Higher scores indicate a stronger propensity for exercise goal 
setting and exercise planning.   
 
Self-efficacy for exercise 
 Participants’ self-efficacy for exercise was measured using The Barriers Self-efficacy 
scale (see Appendix G).
41
  This questionnaire contains 13 items that measure participants’ 
perceived ability to exercise three times a week for 40 minutes for the next three months when 
confronted with barriers to participating in exercise.  Participants rated the items on an 11-point 
scale ranging from 0 (not at all confident) to 10 (highly confident).  The item scores were 
summed and the total score was divided by the total number of items, which yielded the final 
self-efficacy for exercise score (possible range of scores from 0 to 10).  Higher scores indicate a 





Social support for exercise 
Participants’ social support for exercise was measured using The Family and Friend 
Support for Exercise Habits scale (see Appendix F).
40  
This questionnaire contains 13 items.  
Participants rated each item twice (once for perceived social support for exercise from family 
and once for perceived social support for exercise from friends) on a 5-point scale ranging from 
1 (none) to 5 (very often).  The item scores were averaged to obtain a final score for each 
questionnaire.  Higher scores indicate a stronger sense of social support for exercise from family 
and friends.  The questionnaire also contains a “does not apply” option for each item.  
Participants who marked “does not apply” for one or more items were removed from the analysis 
for the respective variable(s).   
Outcome expectations for exercise 
 Participants’ outcome expectations about the benefits of exercise were measured using 
The Multidimensional Outcome Expectations for Exercise Scale (see Appendix H).
42  
This 
questionnaire contains 15 items that encompass three subdomains (physical, social, and self-
evaluative outcome expectations).  Participants rated each item on a 5-point scale ranging from 1 
(strongly disagree) to 5 (strongly agree).  The items belonging to each subscale were averaged, 
resulting in three separate total scores (one for each subdomain).  Higher scores reflect stronger 
beliefs in the benefits of exercise.  
Self-reported physical activity 
 Participants’ current level of physical activity was assessed using the International 
Physical Activity Questionnaire
47
 (IPAQ-short form) (see Appendix E).  This questionnaire asks 
participants to report the volume (number of days/week and minutes/day) of vigorous-intensity 
physical activity, moderate-intensity physical activity, and walking they performed in bouts of at 
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least 10 minutes at a time during the past seven days.  A separate physical activity (MET-
min/week) value was calculated for each of the three intensities of physical activity (vigorous-
intensity, moderate-intensity, and walking), and these three scores were summed to provide a 
total MET-min/week value.  Participants who reported that they did not know or were not sure 
about the volume of vigorous-intensity, moderate-intensity, and/or walking they performed were 
removed from the analysis of this variable.   
Physical characteristics 
Each participant’s height and weight was measured (in light clothing and without shoes 
and socks) using a standard wall-mounted stadiometer and an electronic scale (Tanita Body 
Composition Analyzer, Model BC-418), respectively.  BMI was calculated by dividing weight 
(kg) by height (m) squared.  Waist circumference was measured with a Gulick spring-loaded 
tape measure.  Two measurements were taken at the narrowest part of the torso (above the 
umbilicus and below the xiphoid process),
48
 and the average of the two measurements served as 
the final waist circumference value.  Body fat percentage was measured (in light clothing and 
without shoes and socks) using a bioelectrical impedance analyzer (Tanita Body Composition 
Analyzer, Model BC-418). 
Website access 
Each time a participant logged in to the UTMoves website, it automatically generated a 
time stamp.  This information was used to objectively track the date and number of times each 
participant logged in to the UTMoves website.   
Discussion board and live chat use 
When a participant drafted a message (a new one or a reply to another participant’s 
message) on the discussion board it was counted as a “post.”  Participants also self-reported how 
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often they accessed the discussion board to view posts by other participants during the course of 
the study as part of the online questionnaire that was administered during the post-intervention 
assessment. They selected one of the following choices:  “Never,” “Less than one time per 
week,” “Weekly,” “Several times per week,” or “Daily.”   
The primary investigator (C.M.) recorded the number of participants who engaged in 
each one of the three live chat sessions. 
Data Analysis 
SPSS version 20.0.0 for Windows (SPSS Inc., Chicago, IL) was used for the statistical 
analyses.  Descriptive statistics were calculated for all baseline measures. A repeated measures 
ANOVA was used to compare weekly average daily step counts.  For a significant effect, 
pairwise comparisons, using Bonferroni corrections, were conducted at each time point to 
determine when the differences occurred.  Paired t tests were calculated to compare mean pretest 
and posttest values for all psychosocial variables, weight, BMI, and body fat percentage.  A 
Wilcoxon test was used to compare the median pretest and posttest total MET-min/week values 
calculated from the IPAQ.  Means and standard deviations were reported for continuous 
variables with a normal distribution.  Medians and interquartile ranges (IQR) were reported for 
continuous variables with a non-normal distribution.  Percentages were reported for categorical 
variables. Spearman correlation coefficients were calculated to assess relationships among 
change in daily step counts (steps/day), change in psychosocial variables, website access 
variables, and discussion board use variables.  The change in daily step counts variable was 
calculated by computing a mean daily step count across the entire intervention period, using the 
average daily step count for each week.  The difference between this value and the average daily 
baseline step count represented the change in daily steps.  The change in each one of the 
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psychosocial variables was calculated using each respective variable’s baseline and post-
intervention values.    
  Descriptive statistics were also calculated for measures of web access (means and 
standard deviations), discussion board use (mean and standard deviation, median and IQR, and 
frequency counts), live chat use (frequency counts) and satisfaction (percentages).   
An alpha level of 0.05 was selected to indicate statistical significance. 
Results 
Recruitment 
A total of 130 potential participants underwent the initial telephone screening, and 43 
passed this screening and completed the laboratory-based screening process.  Forty-one 
individuals’ eligibility was confirmed, and 38 individuals ultimately enrolled in the study (Figure 
1.1).    
Baseline Characteristics  
 Participants’ ages ranged from 22 to 63 years (mean age = 48.8 + 10.1 yr).  The sample 
was slightly overweight (mean BMI = 27.3 + 3.9 kg/m
2
) (Table 1.1 and Table 1.2).  Most 
participants were Caucasian, women, staff members, and had access to the Internet at home.  All 
of the participants had Internet access at work (Table 1.1).  
Average Daily Step Counts 
 Table 1.3 shows changes in Omron-measured average daily steps across each week for 
subjects who reported a sufficient number of valid daily step counts each week to allow for the 
calculation of an average daily step count across each week of the intervention.  Participants (n = 
33) significantly increased their average daily steps between baseline and each intervention week 
(p < 0.05).  A mean increase of 1803 ± 240 steps/day (p < 0.05) was observed from baseline 
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(5210 ± 232 steps/day) to week 1 (p < 0.05).  A similar, significant increase in average daily 
steps was found between baseline and all other weeks of the intervention (p < 0.05).        
Social support for exercise 
Participants’ (n = 35) perceived social support for exercise from friends significantly 
increased from baseline to the end of the intervention (p < 0.05).  Their (n = 31) perceived social 
support for exercise from family significantly increased from baseline to the end of the 
intervention (p < 0.05).  Subjects were excluded from these analyses if they marked the “does not 
apply” option for one or more of the questionnaire items, resulting in different sample sizes for 
each respective analysis (Table 1.4).   
Self-efficacy for exercise 
There was no significant difference in participants’ (n = 36) self-efficacy for exercise 
between baseline and the end of the intervention (p > 0.05) (Table 1.4). 
Self-regulation for exercise 
Participants’ (n = 36) exercise goal setting and exercise planning both significantly 
increased from baseline to the end of the intervention (p < 0.05) (Table 1.4). 
Outcome expectations for exercise 
There was no significant difference in participants’ (n = 36) outcome expectations for 
exercise in terms of the three subdomains (physical, social, and self-evaluative) between baseline 
and the end of the intervention (p > 0.05) (Table 1.4).   
Self-reported physical activity (total MET-min/week) 
Participants (n = 26) significantly increased their self-reported physical activity from 
baseline to the end of the intervention (p < 0.05) (Figure 1.2).  Initial reported physical activity 
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was 239.3 (IQR:  61.9 to 742.1 MET-min/week).  This increased to 1145 (456 to 1740 MET-
min/week). 
Physical characteristics  
Although there was a slight, but significant increase in weight, and thus, BMI (p < 0.05) 
from baseline to the end of the intervention among the sample (n = 36), there was no significant 
change in percent body fat or waist circumference (p > 0.05) (Table 1.2). 
Website access 
 The mean number of log-ins per person per week to the UTMoves website was 3.3 + 1.8. 
(n = 36)  Participants logged-in to the UTMoves website an average of 2.8 + 1.5 days per week.      
Discussion board and live chat use 
 Of 36 participants, 72% drafted at least one discussion board post, 61% drafted more than 
one post, and 25% drafted more than 10 posts.  The average number of posts per participant was 
8.6 + 17.4.  They drafted a median of 3 posts (IQR:  0.0 to 10.8 posts).  All of the participants, 
with the exception of one, reported accessing the discussion board to read other participants’ 
posts (13 of the 36 participants reported doing so less than one time per week, 12 reported doing 
so weekly, 9 reported doing so several times per week, and 1 reported doing so daily).   
A total of five participants engaged in at least one live chat session (3 participants 
engaged in the first session, one engaged in the second session, and 3 engaged in the third 
session).   
Spearman correlation coefficients 
Table 1.5 provides the Spearman correlations among change in daily step counts, change 
in psychosocial variables, website access, and discussion board use.  Of note, significant, 
positive relationships were found between the change in daily steps and the following three 
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variables:   log-ins per week (r = 0.42; p = 0.012), number of days logged-in per week (r = 0.37; 
p = 0.028), and discussion board posts (r = 0.37; p = 0.029).  Self-reported frequency of 
accessing the discussion board to view other participants’ posts was significantly and positively 
correlated with the following three variables:  log-ins per week (r = 0.40; p = 0.016), number of 
days logged-in per week (r = 0.38; p = 0.025), and discussion board posts (r = 0.54; p = 0.001).  
A significant, positive correlation was observed between the change in exercise planning and 
discussion board posts (r = 0.35; p = 0.037).  No significant relationships were found between 
the change in daily step counts and the change in any of the psychosocial variables.         
Satisfaction 
 Participants found the intervention to be highly acceptable.  Based on a 5-point scale 
ranging from 1 (strongly disagree) to 5 (strongly agree), 92% of the participants agreed or 
strongly agreed that the study website was easy to use/navigate.  All of the participants agreed or 
strongly agreed that they were satisfied with the online walking program, and 97% agreed or 
strongly agreed that they would recommend it to a friend, co-worker, and/or family member.   
Discussion 
 This pilot study examined the efficacy of a SCT-based
37
 walking intervention delivered 
via course-related Internet technology for increasing steps among sedentary/insufficiently active 
university faculty and staff.  An additional aim was to evaluate changes in presumed mediators 
of physical activity behavior change.  The results indicate that the intervention was successful at 
significantly improving average daily step counts, social support, and self-regulation (exercise 
goal setting and planning); however, it failed to have a significant impact on self-efficacy or 
outcome expectations.  
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 An approximate 1,800 step/day increase (slightly under one mile)
49
 was observed 





 conducted a meta-analysis of pedometer-oriented physical 
activity promotion studies and found an overall increase of about 2,000 steps/day above baseline 
among the studies’ pedometer users.  The participants in the reviewed studies were collectively 
similar to the present sample (predominantly middle-aged, overweight, Caucasian women who 
were insufficiently active at baseline).  Two short-duration (6 weeks
25
 and 16 weeks
26
) Internet-
based physical activity promotion studies targeting insufficiently active adults, which were 
published after Bravata et al.’s meta-analysis,
49
 also reported an approximate 2,000 step/day 
increase from baseline among all study participants.  Haines et al.
32
 implemented a 12-week 
walking intervention for university faculty and staff.  Participants completed a computer-based 
educational program, received weekly tips via e-mail, wore a pedometer, and logged their daily 
steps.  The magnitude of increase in daily steps from the beginning to the end of the intervention 
was also around 2,000.             
In concordance with the observed increase in daily steps, the present sample’s self-
reported physical activity significantly increased from a median of 239 MET-min/week at 
baseline to a median of 1145 MET-min/week at the end of the intervention.  That is, participants’ 
reported baseline and post-intervention level of physical activity roughly equates to 10 min/day 
and 50 min/day, respectively, of moderate-intensity physical activity (i.e., walking at 3 
miles/hour).
1
  Several Internet-based physical activity promotion studies have also observed 
significant improvements in self-reported physical activity among various populations,
17,19-24,27-31 





 The use of a course-based Internet technology platform (Blackboard Learn) as the 
medium for the delivery of the physical activity intervention represents the advantageous aspect 
of the present study versus other Internet-based studies.  Given that this platform is already 
established and user-friendly, the design and administration of the UTMoves website did not 
necessitate specialized Web-based knowledge and skills.  Its wide array of features and tools also 
allowed for the delivery of a dynamic and comprehensive intervention.   
To date, only three other published studies have used course-based Internet technology 
for the delivery of a physical activity intervention.
34-36 
 Magoc et al.
34
 conducted a randomized 
controlled trial, using this medium to deliver a six-week intervention comprised of online lessons 
rooted in the SCT and an online physical activity log.
37  
Their sample consisted of inactive 
college students.  The authors found a significant increase in reported moderate and vigorous 
days of physical activity over the past week among the intervention group relative to the control 
group.  Grim et al.
35 
carried out a three-group, quasi-experimental study.  They compared the 
effect of three different university courses on college students’ physical activity.  One group of 
students was enrolled in a course delivered through course-based Internet technology.  They 
completed SCT-based lessons and a weekly online physical activity log.  Another group 
participated in a traditional, in-person physical activity promotion course.  A third group 
completed a traditional, in-person general health course.  The authors found a significant 
increase in reported vigorous days of physical activity over the past week among the Internet-
based and traditional physical activity groups relative to the health group.  Ornes et al.
36
 
conducted a one-month randomized control trial, assigning college-aged females to one of three 
groups.  One group wore a pedometer and gained access to a course-based Internet website 
comprised of SCT components.  A second group wore an unsealed pedometer and recorded their 
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steps.  A third group wore a sealed pedometer.  The latter two groups were combined for the 
statistical analysis.  The intervention group achieved a significantly higher number of steps per 







 the present study targeted university faculty and staff; thus, the findings uniquely 
enhance the preliminary evidence supporting the use of course-based Internet technology as a 
medium for the successful promotion of physical activity.     
In addition, tracking how often participants accessed the UTMoves website allowed for a 
measure of website engagement.
50
  The average number of log-ins to the UTMoves website was 
3.3 per participant per week.  A meta-analysis of Internet-delivered, physical activity promotion 
studies reported a similar finding, noting that among the 11 studies that reported this outcome, 
the average number of log-ins was 3.08 per person per week.
50
  Findings from previous Internet-
based health behavior change research indicate that increasing participants’ engagement in a 
website is directly associated with increased intervention exposure, and in turn, favorable 
changes in behavior.
19,51-54
  The findings from the present study support this notion.  That is, 
participants who accessed the website more often experienced a greater improvement in daily 
steps relative to participants who accessed the website less often.  McKay et al.
19
 carried out an 
eight-week, Internet-based physical activity intervention targeting sedentary patients with type 2 
diabetes.  The online program was designed to facilitate goal setting, planning for physical 
activity, feedback, and communication with a personal coach and peers.  They also found that 
those in the intervention group who logged-in to the website more regularly experienced 
significantly greater improvements in physical activity compared to those who logged-in to the 
website less frequently.  Previous research has suggested that interactive website features, such 
as platforms for peer or counselor support and online physical activity logs, may facilitate 
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increased website engagement and subsequent increased intervention exposure in Internet-
delivered health behavior change programs.
55,56
   
 Such theory-based intervention elements, which are designed to target presumed 
mediators of physical activity behavior change, were part of the present intervention.  These 
elements, along with other theory-based intervention components, may help explain the observed 
increase in step counts and reported physical activity.  Improvements in two SCT constructs (i.e., 
self-regulation and social support) lend support to this assertion.  As noted earlier, other 





stated that the use of pedometers, a step goal, and a step diary may be key factors 
for increasing physical activity.
 
 These elements, as well as informational resources centered on 
exercise planning and goal setting, were central features of the present intervention and may 
have led to greater self-regulatory behaviors among the sample.  The observed increase in 
reported self-regulation (exercise goal setting and planning) among the sample is in line with this 
notion.  While there was not a significant correlation between the change in self-regulation 
behaviors and the change in steps based on the available measure that was used to assess self-
regulation, positive changes in self-regulation have been linked to favorable changes in physical 
activity in previous research, including Internet-based physical activity promotion studies.
35,49,57-
59    
Likewise, the discussion board, feedback, and the social support-related informational 
resources, may have led to the reported improvements in perceived social support.  Although the 
live chats were also designed to foster social support, only five of the 36 participants took 
advantage of this feature, so it likely did not play a role in terms of the overall study outcomes.  
However, the participants who engaged in the live chats anecdotally stated they found it helpful 
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and easy to use at the post-intervention assessment.  One of the inherent issues associated with 
the live chat function used in this study is that the chats had to be scheduled at fixed times.  This 
factor may partially explain why few participants engaged in the live chats.  If they had a 
scheduling conflict (e.g., work-related task) or could not access a computer at the scheduled 
time, then they would not be able to participate.  Offering more live chat sessions at varied times 
or having a function that allows users to initiate their own live chats (e.g., instant message 
application) may be a few ways to help address this issue.  
 
Conversely, 72% of the sample made at least one discussion board post and 61% made 
multiple posts.  During the course of the study, participants drafted 8.6 posts on average and a 
median of 3 posts.  All of the participants except one reported accessing the discussion board to 
read other participants’ posts (63% did so > one time per week).  In fact, participants who 
accessed the discussion board to read other participants’ posts more frequently had a higher 
number of log-ins compared to those who read others’ posts less frequently.  These findings 
collectively suggest that a discussion board may have the ability to facilitate increased website 
engagement, which supports the notion mentioned earlier regarding the potential link between 
interactive website features and enhanced engagement.   
Richardson et al.
26
 also noted that their online community was active albeit to a lesser 
extent than the current study.  They compared the effect of two Internet-based walking 
interventions (one with an online community group and one without an online community group) 
on step counts over 16 weeks.  Their sample was comprised of sedentary adults who were 
overweight, had type 2 diabetes, and/or coronary artery disease.  Out of 254 participants who 
were randomized to the online community group, 45% drafted at least one online community 
post.
60
 On average, there were 5 posts per person and a median of 2 posts per person over the 
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course of the study.
60
  In addition, 20% of the 254 participants never made a post, but viewed an 
average of at least one online community forum page per week.
60
  Only 5% (12/254) never 
viewed a forum page.
60
  Both groups significantly increased their average daily steps between 
baseline and the end of the intervention period, but there was no significant difference between 
the two groups.  On average, a 1,888 step count increase was observed across both groups.  The 
percentage of completers was significantly higher in the online community group compared to 
the no online community group, and online community group participants engaged in the 
program longer than the no online community group participants.
26 
However, some research conflicts with the aforementioned observed online community 
use findings.  Reviews of online health interventions have noted that online communities are 
often times plagued by low user activity.
61,62 
 Thus, finding ways to maximize participant use is 
one challenge going forward.  Richardson et al.
60
 reflected on factors that may enhance 
participants’ use of online communities, including the display format, posting contests, and staff 
input.  Building upon existing social ties or online community affiliations may be another way to 
enhance engagement in an online community.
26,62
         
Identifying ways to maximize online community use is worthy of future exploration 
given that participants in the current study and Richardson et al.’s study
26
 who drafted more 
posts on the discussion board experienced significantly greater increases in daily steps compared 
to those who drafted fewer posts.  Richardson et al.
26 
also found a significant, positive correlation 
between viewing of posts and step counts among the intervention group.  In both the present 
study and Richardson et al.’s
26
 study, the participants used the discussion board to share their 
challenges and successes, provide encouragement, and offer helpful suggestions.  Participants in 
the present study also posted pictures of their physical activity.  Thus, perhaps the discussion 
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board especially fostered social support via informational support, esteem support, emotional 
support, and social modeling.
63-66  
A significant association between the change in social support 
and the change in daily steps was not found based on the available measure of social support, 
which only addressed support from friends and family (not online sources).  Yet, favorable levels 
of social support have been positively linked to physical activity behavior among different 
populations in previous research
35,57, 64,65-73  
 One of the ways an increased perception of social 
support for physical activity has been shown to favorably impact physical activity is through its 
impact on levels of self-regulation.
70,74
  In line with this notion, greater use of the discussion 
board in the present study was associated with a greater improvement in self-regulation.  
Even though certain intervention features (i.e., informational materials, motivational tips, 
feedback, and discussion board) also targeted two other SCT constructs that have been linked 
favorably to physical activity behavior
 
(i.e., outcome expectations and self-efficacy),
73,75
 there 
are a few possible reasons why these constructs did not change.  For example, the sample 
reported high outcome expectation beliefs at baseline, and thus, the ability to improve this 
variable was constrained.  Significant improvements may have been observed among the sample 
if their outcome expectation beliefs had been low at baseline.
34
  Moreover, perhaps insufficiently 
active persons do not have the necessary background to make accurate self-efficacy judgments, 
and therefore, go through a recalibration of their self-efficacy after engaging in a physical 
activity program.
58
  This would make it difficult to determine whether or not self-efficacy is 
actually changing. 
 An increase in body mass of 0.5 kg was observed among the sample, resulting in a slight 
increase in BMI; however, the participants maintained their waist circumference and body fat 
percentage.  A number of factors may explain these findings.  First, this intervention did not 
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focus on diet, which is a key factor in terms of achieving and maintaining a healthy weight and 
body composition.
1,76-79
  Other short-duration programs centered only on exercise have observed 
similar findings.
76,80
  Second, the exercise prescription was inadequate for weight loss.  
According to the 2008 Physical Activity Guidelines for Americans, for weight maintenance and 
substantial (more than five percent of body weight) weight loss via physical activity alone, a high 
volume of physical activity (> 300 minutes/week of moderate-intensity physical activity) may be 
needed.
1  
However, the prescribed step goal was roughly equivalent to the recommended volume 
of activity needed to achieve most health benefits (> 150 minutes/week of moderate-intensity 
physical activity).
1
  Third, this study took place over the course of the late fall and early winter.  
Research has shown seasonal variation in body mass, with a higher value being common during 
the winter.
81
  Despite the minimal anthropometric and body fat changes, the observed increase in 
daily steps is still noteworthy from a health standpoint because an increase in physical activity 




In addition to being one of the few studies to use course-based Internet technology for 
physical activity promotion, this pilot study has a few other notable strengths.  In particular, it 
was characterized by elements based on an established behavior change theory (SCT).
37
  The use 
of objective log-in data as one indicator of website engagement, as well as the use of two 
measures of physical activity (pedometer-measured steps and self-reported physical activity), 
represent two additional strengths of this study.  Based on reviews
50,82 
of studies centered on 
Internet-based physical activity interventions, only self-report physical activity measures have  
typically been employed.  The observed increases in step counts and reported physical activity, 
as well as the participants’ overall high level of satisfaction with the intervention, suggest that 
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course-based Internet technology may be a viable platform for the delivery of a worksite 
wellness-based walking intervention in the university setting.  Finding effective and acceptable 
ways to promote physical activity in the worksite is important, considering the heightened 
interest in establishing worksite wellness programs that can help curb rising healthcare costs.
4,6-8  
Of note, the Blackboard Learn platform recently became publicly available at no cost via an 
online service called Coursesites by Blackboard
TM
, which could potentially broaden the reach of 
course-based Internet technology behavior change programs. 
 However, it is important to acknowledge the limitations of this study.  The use of a one-
group, pretest-posttest design is a limitation, making it impossible to rule out factors unrelated to 
the intervention that may have contributed to the observed changes.  Future research should use a 
more rigorous design (i.e., randomized controlled trial) to corroborate the present findings.  
Likewise, there is a need to use a more rigorous design in order to isolate the effect of specific 
intervention components and presumed mediators of physical activity behavior change on 
physical activity, which will help inform the refinement and enhance the effectiveness of 
Internet-based interventions.
50
  Two additional limitations of this study are its short length and 
the small sample size.  Whether or not the increase in daily steps could be maintained over the 
long-term is an area worthy of future exploration.  This study also targeted only university 
faculty and staff.  Thus, it would be of value to determine if such an intervention would be 
effective for other populations.      
Conclusions 
This is one of the few studies
34,35
 to examine the use of course-based Internet technology 
as a channel for physical activity promotion.  The findings from this online walking intervention 
revealed significant improvements in daily steps, self-reported physical activity, self-regulation, 
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and social support among sedentary/insufficiently active university faculty and staff.  Self-
efficacy and outcome expectations did not change.  These results suggest that a course-based 
Internet technology intervention guided by the SCT may be an effective and practical means to 
facilitate improvements in physical activity within the higher education setting. Additional 





1.  United States Department of Health and Human Services. 2008 Physical Activity 
Guidelines for Americans. 2008. http://www.health.gov/paguidelines/pdf/paguide.pdf. 
Accessed April 27, 2013. 
2. United States Department of Health and Human Services. Summary Health Statistics for 
U.S. Adults:  National Health Interview Survey, 2012. 2013. http://www.cdc.gov/nchs/ 
data/series/sr_10/sr10_260.pdf. Accessed April 19, 2014. 
 
3. Chenoweth D, Leutzinger J. The economic cost of physical inactivity and excess weight 
in American adults. Journal of Physical Activity and Health. 2006;3:148-163. 
4. Cuckler GA, Sisko AM, Keehan SP, et al. National health expenditure projections, 2012-
22:  slow growth until coverage expands and economy improves. Health Affairs. 2013; 
 32(10):1820-1831. 
 
5. United States Department of Health & Human Services. 2014. http://www.hhs.gov/ 
 healthcare/rights/index.html. Accessed April 24, 2014. 
 
6. Mattke S, Liu H, Caloyeras JP, et al. Workplace Wellness Programs Study. 2013. http:// 
 www.dol.gov/ebsa/pdf/workplacewellnessstudyfinal.pdf. Accessed April 24, 2014. 
7. Baicker K, Cutler D, Song Z. Workplace wellness programs can generate savings. Health 
Affairs. 2010;29(2):304-311. 
8. Simpson JM, Oldenburg B, Owen N, et al. The Australian national workplace health 
project:  Design and baseline findings. Preventive Medicine. 2000;31:249-260. 
9. Richards J, Hillsdon M, Thorogood M, Foster C. Face-to-face interventions for 
promoting physical activity. The Cochrane Database of Systematic Reviews. 2013. 
10. Goode AD, Reeves MM, Eakin EG. Telephone-delivered interventions for physical 
activity and dietary behavior change:  an updated systematic review. American Journal of 
Preventive Medicine. 2012;42(1):81-88. 
11. Stephens J, Allen J. Mobile phone interventions to increase physical activity and reduce 
weight:  A systematic review. Journal of Cardiovascular Nursing. 2013;28(4):320-339. 
12. van den Berg MH, Schoones JW, Vliet Vlieland TPM. Internet-based physical activity 
interventions:  A systematic review of the literature. Journal of Medical Internet 
Research. 2007;9(3):e26. 
13. Pew Research Center. 2014. http://www.pewinternet.org/data-trend/internet-use/latest-




14. Fotheringham MJ, Owies D, Leslie E, Owen N. Interactive health communication 
in preventive medicine. Internet-based strategies in teaching and research. American 
Journal of Preventive Medicine. 2000;19:113-120. 
 
15. Lewis BA, Williams DM, Neighbors CJ, Jakicic JM, Marcus BH. Cost analysis of  
 Internet vs. print interventions for physical activity promotion. Psychology of Sport and  
 Exercise. 2010;11(3):246-249. 
 
16. Atkinson NL, Gold RS. The promise and challenge of eHealth interventions. American 
 Journal of Health Behavior. 2002;26(6):494-503. 
 
17. Dunton GF, Robertson TP. A tailored internet-plus-email intervention for increasing 
physical activity among ethnically-diverse women. Preventive Medicine. 2008;47:605-
611. 
 
18. Hurling R, Catt M, De Boni M, et al. Using internet and mobile phone technology to 
deliver an automated physical activity program:  randomized controlled trial. Journal of 
Medical Internet Research. 2007;9:e7. 
 
19. McKay HG, King D, Eakin EG, Seeley JR, Glasgow RE. The diabetes network internet-
based physical activity intervention:  a randomized pilot study. Diabetes Care. 
2001;24:1328-1334. 
 
20. Napolitano MA, Fotheringham M, Tate D, et al. Evaluation of an internet-based physical 
activity intervention:  a preliminary investigation. Annals of Behavioral Medicine. 
2003;25:92-99. 
 
21. Spittaels H, De Bourdeaudhuij I, Vandelanotte C. Evaluation of a website-delivered 
computer-tailored intervention for increasing physical activity in the general population. 
Preventive Medicine. 2007;44:209-217. 
 
22. Van Den Berg MH, Ronday HK, Peeters AJ, et al. Using internet technology to deliver a 
home-based physical activity intervention for patients with rheumatoid arthritis:  a 
randomized controlled trial. Arthritis & Rheumatology. 2006;55(6):935-945. 
 
23. Tate DF, Wing RR, Winett RA. Using internet technology to ddeliver a behavioral 
weight loss program. Journal of the American Medical Association. 2001;285(9):1152-
1177. 
 
24. Harvey-Berino J, Pintauro S, Buzzell P, Gold EC. Effect of internet support on the long-
term maintenance of weight loss. Obesity Research. 2004;12:320-329. 
 
25. Richardson CR, Mehari KS, McIntyre LG, et al. A randomized trial comparing structured 
and lifestyle goals in an internet-mediated walking program for people with type 2 




26. Richardson CR, Buis, LR, Janney AW, et al. An online community improves adherence 
in an internet-mediated walking program. Part 1:   Results of a randomized controlled 
trial. Journal of Medical Internet Research. 2010;12(4):e71. 
 
27. Irvine AB, Gelatt VA, Seeley JR, Macfarlane P, Gau JM. Web-based intervention to 
promote physical activity by sedentary older adults: randomized controlled trial. Journal 
of Medical Internet Research. 2013;15(2):e19. 
 
28. Ammann R, Vandelanotte C, de Vries H, Mummery WK. Can a website-delivered 
computer-tailored physical activity intervention be acceptable, usable, and effective for 
older people? Health Education & Behavior. 2013;40(2):160-170. 
 
29. Okazaki K, Okano S, Haga S, Seki A, Suzuki H, Takahashi K. One-year outcome of an 
interactive internet-based physical activity intervention among university students. 
International Journal of Medical Informatics. 2014;83(5):354-360. 
 
30. Cullen KW, Thompson D, Boushey C, Konzelmann K, Chen TA. Evaluation of a web-
based program promoting healthy eating and physical activity for adolescents:  teen 
choice:  food and fitness. Health Education Research. 2013;28(4):704-714. 
 
31. Soetens KC, Vandelanotte C, de Vries H, Mummery KW. Using online computer 
tailoring to promote physical activity: a randomized trial of text, video, and combined 
intervention delivery modes. Journal of Health Communication. 2014;1-16. 
 
32. Haines DJ, Davis L, Rancour P, Robinson M, Neel-Wilson T, Wagner S. A pilot 
intervention to promote walking and wellness and to improve the health of college 
faculty and staff. Journal of American College of Health. 2007;55(4):219-225. 
 
33. Hager RL, Hardy A, Aldana SG, George JD. Evaluation of an internet, stage-based 
physical activity intervention. American Journal of Health Education. 2002;33(6):329-
337. 
 
34. Magoc D, Tomaka, J., & Bridges-Arzaga, A. Using the web to increase physical activity 
in college students. American Journal of Health Behavior. 2011;35(2):142-154. 
 
35. Grim M, Hortz B, Petosa R. Impact evaluation of a pilot web-based intervention to 
increase physical activity. American Journal of Health Promotion. 2011;25(4):227-230. 
36. Ornes L, Ransdell LB. Web-based physical activity intervention for college-aged women. 
International Electronic Journal of Health Education. 2007;10:126-137. 
37. Marcus BH, Forsyth LH. Motivating People to Be Physically Active. 2
nd
 ed. Champaign, 
IL: Human Kinetics; 2009. 
121 
 
38. Tudor-Locke C, Hatano Y, Pangrazi RP, Kang M. Revisiting "how many steps are 
enough?". Medicine & Science in Sports & Exercise. 2008;40(7S):S537-S543. 
39. Thomas S, Reading J, Shephard RJ. Revision of the Physical Activity Readiness 
Questionnaire (PAR-Q). Canadian Journal of Sports Science. 1992;17:338-345. 
40. Sallis JF, Grossman RM, Pinski RB, Patterson TL, Nader PR. The development of scales 
to measure social support for diet and exercise behaviors. Preventive Medicine. 
1987;16:825-836. 
41. McAuley E. The role of efficacy cognitions in the prediction of exercise behavior in 
middle-aged adults. Journal of Behavioral Medicine. 1992;15(1):65-88. 
42. Wojcicki TR, White SM, McAuley E. Assessing outcome expectations in older adults:  
the multidimensional outcome expectations for exercise scale. Journal of Gerontology: 
Psychological Sciences. 2009;64B(1):33-40. 
43. Rovniak LS, Anderson ES, Winett R. Social cognitive determinants of physical activity 
in young adults:  a prospective structural equation analysis. Annals of Behavioral 
Medicine. 2002;24(2):149-156. 
44. Holbrook EA, Barreira TV, Kang M. Validity and reliability of Omron pedometers for 
prescribed and self-paced walking. Medicine & Science in Sports & Exercise. 
2009;41(3):670-674. 
45.  Marshall SJ, Levy SS, Tudor-Locke CE, et al. Translating physical activity 
recommendations into a pedometer-based step goal:  3000 steps in 30 minutes. American 
Journal of Preventive Medicine. 2009;36(5):410-415. 
46. Tudor-Locke C, Burkett L, Reis JP, Ainsworth BE, Macera CA, Wilson DK. How many 
days of pedometer monitoring predict weekly physical activity in adults?. Preventative 
Medicine. 2005;40(3):293-298. 
47. Booth ML. Assessment of physical activity:  an international perspective. Research 
Quarterly for Exercise and Sport. 2000;71(2):S114-S120. 
48. American College of Sports Medicine. ACSM’s Guidelines for Exercise Testing and 
Prescription. 7
th
 ed. Philadelphia:  Lippincott Williams & Wilkins; 2006. 
49. Bravata DM, Smith-Spangler C, Sundaram V, et al. Using pedometers to increase 
physical activity and improve health:  a systematic review. Journal of the American 
Medical Association. 2007;298(19):2296-2304. 
122 
 
50. Davies CA, Spence, J. C., Vandelanotte, C., Caperchione, C. M., & Mummery, W. K. 
Meta-analysis of internet-delivered interventions to increase physical activity levels. 
International Journal of Behavioral Nutrition and Physical Activity. 2012;9:52. 
51. Leslie E, Marshall AL, Owen N, Bauman A. Engagement and retention of participants in 
a physical activity website. Preventive Medicine. 2005;40(1):54-59. 
 
52. Marshall AL, Leslie ER, Bauman AE, Marcus BH, Owen N. Print versus website 
physical activity programs. American Journal of Preventive Medicine. 2003;25(2):88-94. 
 
53. Glasgow RE, Boles SM, McKay HG, Feil, Barrera M. The D-Net diabetes self-
management program:  long-term implementation, outcomes, and generalization results. 
Preventive Medicine. 2003;36:410-419. 
54. Van den Berg MH, Ronday HK, Peeters AJ, et al. Engagement and satisfaction with an 
internet-based physical activity intervention in patients with rheumatoid arthritis. 
Rheumatology. 2007;46:545-552. 
55. Brouwer W, Kroeze W, Crutzen R, et al. Which intervention characteristics are related to 
more exposure to Internet-delivered healthy lifestyle promotion interventions?  A 
systematic review. Journal of Medical Internet Research. 2011;13:e2. 
56. Liebreich T, Plotnikoff RC, Courneya KS, Boule N. Diabetes NetPLAY:  A physical 
activity website and linked email counselling randomized intervention for individuals 
with type 2 diabetes. International Journal of Behavioral Nutrition and Physical Activity. 
2009;6:18. 
57. Rhodes R, Pfaeffli LA. Mediators of physical activity behaviour change amoung adult 
non-clinical populations:  a review update. International Journal of Behavioral Nutrition 
and Physical Activity. 2010;7:37. 
58. Motl RW, Dlugonski D, Wojcicki TR, McAuley E, Mohr DC. Internet intervention for 
increasing physical activity in persons with multiple sclerosis. Multiple Sclerosis Journal. 
2011;17(1):116-128. 
59. Wadsworth DD, Hallam JS. Effect of a web site intervention on physical activity of 
college females. American Journal of Health Behavior. 2010;34(1):60-69. 
60. Resnick PJ, Janney AW, Buis LR, Richardson CR. Adding an online community to an 
Internet-mediated walking program. Part 2: Strategies for encouraging community 
participation. Journal of Medical Internet Research. 2010;12(4):e72. 
 
61. Bennett GG, Glasgow RE. The delivery of public health interventions via the Internet:  




62. Maher CA, Lewis LK, Ferrar K, Marshall S, De Bourdeaudhuij I, Vandelanotte C. Are 
health behavior change interventions that use online social networks effective?  A 
systematic review. 
 
63. Rosenstock IM, Strecher VJ, Becker MH. Social learning theory and the health belief 
model. Health Education & Behavior. 1988;15:175-183. 
 
64. Eyler AA, Brownson RJ, Donatelle RJ, King AC, Brown D, Sallis JF. Physical activity 
social support and middle- and older-aged minority women:  results from a US survey. 
Social Science & Medicine. 1999;49(6):781-789. 
 
65. Barrera M, Glasgow RE, McKay HG, Boles SM, Feil EG. Do Internet-based support 
interventions change perceptions of social support?  An experimental trial of approaches 
for supporting diabetes self-management. American Journal of Community Psychology. 
2002;30(5):637-654. 
66. Cutrona CE, Suhr JA. Controllability of stressful events and satisfaction with spouse 
support behaviors. Communication Research. 1992;19(2):154-174. 
67. Sallis JF, Hovell MF, Hofstetter C. Predictors of adoption and maintenance of vigorous 
physical activity in men and women. Preventive Medicine. 1992;21:237-257. 
68. Treiber FA, Baranowski T, Braden DS, Strong WB, Levy M, Knox W. Social support for 
exercise:  relationship to physical activity in young adults. Preventive Medicine. 
1991;20(6):737-750.  
69. Stahl T, Rutten A, Nutbeam D, et al. The importance of the social environment for 
physically active lifestyle—results from an international study. Social Science & 
Medicine. 2001;52(1):1-10. 
70. Anderson-Bill E, Winett RA, Wojcik JR. Social cognitive determinants of nutrition and 
physical activity among web-health users enrolling in an online intervention:  the 
influence of social support, self-efficacy, outcome expectations, and self-regulation. 
Journal of Medical Internet Research. 2011;13(1):e28. 
71. Van Dyck D, De Greef K, Deforche B, et al. Mediators of physical activity change in a 
behavioral modification program for type 2 diabetes patients. International Journal of 
Behavioral Nutrition and Physical Activity. 2011;8:105. 
72. van Stralen MM, De Vries HD, Mudde AN, Bolman C, Lechner L. Determinants of 
initiation and maintenance of physical activity among older adults:  a literature review. 
Health Psychology Review. 2009;3:147-207. 
73. Sherwood NE, Jeffery RW. The behavioral determinants of exercise:  implications for 
physical activity interventions. Annual Reviews. 2000;20:21-44. 
124 
 
74. Anderson ES, Wojcik JR, Winett RA, Williams DM. Social-cognitive determinants of 
physical activity:  The influence of social support, self-efficacy, outcome expectations, 
and self-regulation among participants in a church-based health promotion study. Health 
Psychology. 2006;24(4):510-520. 
75. Desharnais R, Bouillon J, Godin G. Self-efficacy and outcome expectations as 
determinants of exercise adherence. Psychological Reports. 1986;59:1155-1159. 
76. Wing RR. Physical activity in the treatment of the adulthood overweight and obesity:  
current evidence and research issues. Medicine & Science in Sports & Exercise. 
1999;31(11):S547-552. 
77. Wu T, Gao X, Chen M, Van Dam RM. Long-term effectivess of diet-plus-exercise 
interventions vs diet-only interventions for weight loss:  a meta-analysis. Obesity 
Reviews. 2009;10(3):313-323. 
78. Miller WC, Koceja DM, Hamilton EJ. A meta-analysis of the past 25 years of weight loss 
research using diet, exercise or diet plus exercise intervention. International Journal of 
Obesity and Related Metabolic Disorders. 1997;21(10):941-947. 
79. Redman LM, Heilbronn LK, Martin CK, et al. Effect of calorie restriction with or without 
exercise on body composition and fat distribution. The Journal of Clinical Endocrinology 
& Metabolism. 2007;92(3):865-872. 
80. Catenacci VA, Wyatt HR. The role of physical activity in producing and maintaining 
weight loss. Nature Clinical Practice Endocrinology & Metabolism. 2007;3:518-529. 
81. Pell JP, Cobbe SM. Seasonal variations in coronary heart disease. QJM. 
1999;92(12):689-696. 
82. Vandelanotte C, Spathonis, K. M., Eakin, E. G., & Owen, N. Website-delivered physical 




ENROLLMENT  Initially assessed for eligibility 
(telephone screening) (n = 130) 
Excluded (n = 87) 
  Not meeting eligibility criteria (n = 17) 
-BMI > 34.9 kg/m
2
 (n = 8) 
-Age > 64 years (n = 3) 
-Too physically active (n = 3) 
-Undiagnosed heart problem (n = 1) 
-Smoker (n = 1) 
-Participating in another PA program (n = 1) 
  Declined to participate (n = 70) 
 
Eligibility confirmation/baseline testing (n = 43) 
Excluded (n = 5) 
  Not meeting eligibility criteria (n = 2) 
-BMI > 34.9 kg/m
2
 (n = 1) 
-Too physically active (n = 1) 
  Declined to participate (n = 3) 
 
INTERVENTION  Received intervention (n = 38) 
FOLLOW-UP  Lost to follow-up (n = 2) 
  Lost interest 
 
ANALYSIS  Analyzed (n = 36) 
 
Appendix 




Table 1.1. Baseline characteristics of participants (N = 36) 
Measure  
Mean age (SD), y           48.8 (10.1) 
Sex  
Female 83.3 % 
Male 16.7 % 
Race  
Caucasian 94.4 % 
African-American 5.6 % 
Employment Classification  
Faculty 25.0 % 
Staff 75.0 % 
Education  
High school diploma or GED 5.6 % 
Some college 13.9 % 
Bachelor’s degree 36.1 % 
Graduate degree 44.4 % 
Internet access (home)  
Yes 91.7 % 
No 8.3 % 
Internet usage (home)  
< 4 times per month 2.8 % 
Several times per week 19.4 % 
Almost everyday 22.2 % 
Daily 47.2 % 
Internet access (work)  
Yes 100.0 % 
Internet usage (work)  
Almost everyday 8.3% 
Daily 91.7% 
Note. SD = standard deviation; N = number of participants; GED = 




Table 1.2. Physical characteristics (N = 36) 
Measure Pretest Mean (SD) Posttest Mean (SD) p value 
*Height, cm        166.6 (8.1) ----- ----- 
Body mass, kg            76.0 (13.3) 76.5 (13.8) 0.002** 
BMI, kg ∙m
-2
          27.3 (3.9) 27.5 (4.0) 0.004** 
Waist circumference, cm            86.8 (11.2) 87.1 (11.2) 0.575 
Body fat percentage          35.4 (7.0) 35.1 (6.8) 0.084 
Note. SD = standard deviation; N = number of participants; BMI = body mass index; 
*height measured only at baseline; **statistically significant difference at p < 0.05. 
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Table 1.3. Omron-measured average steps 
per day across each week (N = 33) 
Week Total steps (steps/day) 
0 5209.9 (1333.9) 
1 7013.0 (1601.5)* 
2 6902.0 (1531.2)* 
3 7312.7 (1518.2)* 
4 7254.8 (1622.7)* 
5 6995.5 (1935.1)* 
6 7013.6 (2023.9)* 
7 6971.0 (1705.5)* 
8 6756.0 (1456.3)* 
Note. Data represent mean (standard deviation);  
N = number of participants; *significantly  




Table 1.4. Psychosocial variables 
Measure N Pretest Mean (SD) Posttest Mean (SD) p value 
Family social support 31 2.3 (0.6) 2.6 (0.8) 0.009* 
Friends social support 35 2.2 (0.6) 2.6 (0.8) 0.004* 
Exercise self-efficacy 36 5.8 (2.4) 5.2 (2.1) 0.187 
Outcome expectations 36    
Physical  4.8 (0.3) 4.8 (0.4) 0.683 
Social  3.2 (0.8) 3.2 (0.9) 1.000 
Self-evaluative  4.7 (0.4) 4.7 (0.4) 0.244 
Self-regulation 36    
Exercise goal setting  1.8 (0.8) 2.7 (1.0)   < 0.001* 
Exercise planning  1.9 (0.5) 2.4 (0.5)   < 0.001* 
Note. SD = standard deviation; N = number of participants; Family and friends social support 
possible score range 1 (none) to 5 (very often); Exercise self-efficacy possible score range 0 (not 
confident at all) to 10 (highly confident); Outcome expectations possible score range 1 (strongly 
disagree) to 5 (strongly agree); Self-regulation possible score range 1 (does not describe) to 5 









Table 1.5. Spearman correlation coefficients among change in daily step counts, change in psychosocial variables, website access, and discussion board use^ 
Note. OE = outcome expectations; DB = discussion board; ^Sample size ranges from 30 to 36 among correlations due to missing step count data and selecting the “does not apply” 
option on The Family and Friend Support for Exercise Habits scale; *statistically significant at p < 0.05; **statistically significant at p < 0.01.  
Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 
1. Daily steps    -             
2. Family social support .30 -            
3. Friends social support .06 .38* -           
4. Exercise goal setting -.16 .17 .05 -          
5. Exercise planning .05 .19 .08 .54** -         
6. Exercise self-efficacy .09 -.05 -.13 .01 .10 -        
7. Physical OE .04 .23 .05 -.14 -.37* .22 -       
8. Self-evaluative OE .18 .32 .25 -.26 -.05 .56** .42* -      
9. Social OE -.03 -.13 -.25 .07 -.10 .44** .32 .34* -     
10. Log-ins/wk .42* .19 .01 .11 .13 .16 .03 .08 -.18 -    
11. Days logged-in/wk .37* .17 -.04 .07 .12 .14 .04 .06 -.19 .98** -   
12. DB posts .37* .24 .26 .32 .35* .06 -.08 -.05 -.20 .30 .24 -  

































The lack of physical activity (PA) among U.S. adults is substantial.  Technologies, such 
as the Internet and smartphone applications are promising delivery channels for physical activity 
interventions targeting a large number of people.  Knowing the effects of individual intervention 
components and presumed mediators on physical activity behavior can inform the design of 
future interventions.  Online communities designed to foster social support have the potential to 
positively impact physical activity levels.  PURPOSE: This randomized controlled trial 
examined the effect of providing access to online social support tools on step counts and 
presumed mediators of physical activity behavior change during a CourseSites
TM
 Internet- and 
smartphone-mediated walking intervention rooted in the social cognitive theory (SCT).  
METHODS:  Sixty-three sedentary/insufficiently active adults (56 women and 7 men, 48.2 ± 
10.4 y) were randomly assigned to engage in a 12-week walking intervention with or without an 
online social support group.  Both groups received an Omron HJ-720ITC pedometer, personal 
steps goals, access to two websites (CourseSites, which contained SCT-components, and Omron 
Fitness
TM
) and access to the Blackboard Mobile Learn
TM
 smartphone application. The online 
social support group also received access to online social support tools via the CourseSites 
website.  Participants uploaded daily steps online, and validated questionnaires were used to 
measure their social support, self-regulation, self-efficacy, and outcome expectations at baseline 
and 12 weeks.  A mixed-factor ANOVA was conducted to examine changes in steps per day for 
participants who began the intervention (N = 57) and completers (N = 46) and to evaluate other 
variables of interest for completers.  RESULTS: Using intention-to-treat analysis, there were no 
significant differences in the increase in daily steps between groups.  Both groups significantly 
increased (p < 0.001) their daily steps from baseline (treatment: 4461.5 + 1480.7 and control: 
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4630.6 + 1127.8) to 12 weeks (treatment: 5959.5 + 1811.4 and control: 7443.0 + 2576.8).  Using 
completers analysis, there were no significant differences in the increase in daily steps between 
groups.  Both groups significantly increased (p < 0.001) their daily steps from baseline 
(treatment: 4584.6 + 1495.2 and control: 4498.2 + 1128.0) to 12 weeks (treatment: 6219.7 + 
1696.1 and control: 7424.6 + 2764.2).  Using completers analysis, both groups’ exercise goal 
setting and perceived social support from family significantly increased (p < 0.05), but there 
were no significant differences between groups.  A significant group by time interaction was 
found for exercise planning (p < 0.05).  The control group reported an increase in exercise 
planning, while the treatment group experienced no change.  Both groups’ exercise self-efficacy 
decreased, but there was no significant difference between groups (p < 0.05).  No other 
significant relationships were found for changes in psychosocial variables (p > 0.05).  For the 
treatment group, significant, positive correlations were found between the change in daily steps 
and online log-ins per week (rs = 0.60; p = 0.001) and between the change in daily steps and 
discussion board posts (rs = 0.43; p = 0.043).  For the control group, a significant, positive 
correlation was found between the change in daily steps and log-ins per week (rs = 0.63; p = 
0.001).  CONCLUSION:  Providing access to online social support tools to adults randomly 
assigned to an exercise intervention group does not significantly enhance adherence to a walking 
program. When sedentary/insufficiently active adults are given access to online social support 
tools as part of a theory-based, technology-mediated walking program, this approach does not 
lead to an enhanced increase in daily steps and social support relative to an identical intervention 
without online social support tools.  However, these tools still may be effective for certain users. 
  




Half of U.S. adults self-report failing to meet the aerobic physical activity guidelines 
detailed in the 2008 Physical Activity Guidelines for Americans (> 150 minutes/week of 
moderate-intensity aerobic physical activity, or > 75 minutes/week of vigorous-intensity aerobic 
physical activity, or an equivalent combination of moderate- and vigorous-intensity aerobic 
physical activity in bouts of at least 10 minutes).
1,2
  It is well-established that a lack of physical 
activity is associated with adverse health and economic consequences.
1,3 
 Thus, finding ways to 
effectively promote physical activity among a large number of adults is of paramount 
importance.  The Internet is one form of technology that can be used to deliver physical activity 
interventions to a large number of people at lower costs relative to more traditional delivery 
mediums (e.g., face-to-face and print).
4-6  
Eighty-seven percent of U.S. adults use the Internet,
7
 
and it is characterized by additional advantageous features, including easy access, convenience, 




Smartphones are also characterized by many of these advantages, making it another 
attractive form of technology for the delivery of physical activity interventions.  Smartphone 
ownership among U.S. adults has steadily risen over the past few years from 35% in May 2011 
to 58% in January 2014, and this trend is expected to continue.
9,10  
Mobile phone applications 
(software program designed to run on a mobile phone) represent a common feature of 
smartphones.
11
  In fact, 84% of U.S. smartphone owners have downloaded an application to their 
phone, and exercise-related applications are the most popular type of health-related mobile 
application.
12
  Smartphone-based physical activity promotion research is still in its infancy, but 
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several reviews of literature centered on Internet-based physical activity promotion studies point 
to the promise of this approach for favorably influencing adults’ level of physical activity.
13-16          
 
Online course-based management systems represent a specific type of Internet-based 
platform that can be used as a channel for delivering physical activity interventions.  One distinct 
advantage of this platform is that it contains a number of features that facilitate the easy 
development and administration of a dynamic website.  Blackboard Learn
TM
 is one example of 
such a platform.  It is used at many higher education institutions, and many of its features are 
also widely available via a free, publicly hosted online service called CourseSites
TM
.  Select 
components of the CourseSites Internet platform can also be accessed via the Blackboard Mobile 
Learn
TM
 smartphone application.   
To date, just four, course-based, Internet technology, physical activity promotion studies 
have been conducted and none of them used a corresponding smartphone application.
17-20  
These 
studies were grounded in the social cognitive theory (SCT) and resulted in positive changes in 
physical activity;
17-20
 however, mixed results were found in terms of changes in presumed 
mediators of physical activity behavior change (i.e., social support, self-efficacy, outcome 
expectations, self-regulation).
17,18,20  
The effects of specific intervention components and/or 
presumed mediators on the change in physical activity could not be determined due to the study 
designs, which is typical of most Internet-based physical activity promotion studies according to 
published systematic reviews.
13,14 
 Such information is important in order to guide the design of 
future interventions.
15 
An online community is one component that has the potential to improve participant 
engagement and favorably impact physical activity levels.
20,21-27  
An online community refers to a 
social unit that involves members who associate with each other as a group and use 
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communication technologies to interact and exchange information in a real-time and/or 
asynchronous fashion (e.g., online message board, chat room, and instant message).
28 
 They are 
designed to foster social support, which is a key SCT-based behavior change construct.
29,30
  
Social support has been positively linked to physical activity behavior, including physical 
activity maintenance, among different populations in several studies.
31-38
  It has also been 





important factor in terms of an intervention’s potential effectiveness.
14,41-44 
Online social support has been incorporated into several Internet- and smartphone-based 
physical activity promotion studies
21-27
 in which a favorable change in physical activity was 
observed among intervention participants, including a recent pilot study
20  
that used Blackboard 
as the intervention delivery medium.
  
In this eight-week study,
20  
perceived social support from 
family and friends also improved.  In another study, Richardson et al.
21
 conducted a randomized 
controlled trial to isolate the effect of an online community as one component of a 16-week, 
Internet-mediated walking program on sedentary adults’ step counts.  They found that the 
increase in daily steps was not different in groups with or without online social support.  They 
also found no significant difference in baseline and post-intervention perceived social support 
between the two groups.  Maher et al.
45
 conducted a recent review of evidence targeting the 
effectiveness of online social network health behavior change interventions, including studies 
focused on physical activity.  While they found modest evidence that such interventions may be 
effective, they noted that there is a need to continue to conduct carefully designed randomized 
controlled trials and explore ways to maximize participant engagement in online communities.   
Therefore, the purpose of this study was to conduct a 12-week randomized controlled 
trial, examining the impact of providing access to online social support tools as one part of a 
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course-based Internet- and smartphone application-mediated intervention grounded in the SCT 
on the following outcomes in a sample of adults:  step counts and presumed mediators (social 




 This three-month study used a two-arm, randomized controlled trial to compare the 
effects of two separate Internet- and smartphone-mediated walking interventions (one with and 
one without online social support tools) on average daily step counts uploaded directly from a 
pedometer to a corresponding website, as well as reported social support for exercise, self-
efficacy for exercise, self-regulation for exercise, and outcome expectations for exercise.  
Participants in both arms were enrolled in an identical technology-based walking program, 
gaining access to all the same components with one difference; the treatment or “online social 
support” group was given access to online social support tools (discussion board, live chat, and 
instant message) as part of their walking program; whereas, the control or “no online social 
support” group did not have access to these three online social support tools as part of their 
program.  The trial lasted from January 2014 to July 2014 and was approved by the Institutional 
Review Board at the University of Tennessee, Knoxville, TN.  
Participants 
 Sedentary and insufficiently active adults were recruited from the Knoxville community 
by flyers posted in public buildings (see Appendix K), mass e-mails sent through listservs (see 
Appendix K), a University of Tennessee electronic newsletter announcement (see Appendix K), 
newspaper advertisements (see Appendix K), word of mouth, and mailed letters to persons in the 
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Healthy Eating and Activity Laboratory Ineligible Participant Database (see Appendix K).  
Participants were eligible if they had a pedometer-measured average daily baseline step count of 
< 7,499,
46 
 a body mass index between 18.5 kg/m
2
 and 39.9 kg/m
2
, the ability to walk at least 1/4 
mile without stopping, were 18 to 64 years of age, indicated they were comfortable using a 
computer to access the Internet, had Internet access, and had access to a smartphone with one of 
the following operating systems:  iOS 6 or above or Android OS 2.3 or above.  Only one member 
of the same household was eligible to participate.  Individuals were excluded if they reported 
participating in another program designed to increase physical activity, being pregnant or 
planning to become pregnant during the length of the 12-week study, having a blood pressure > 
180 mmHg systolic and/or > 100 mmHg diastolic, having an implanted pacemaker or 
defibrillator, and/or having a medical or physical contraindication or limitation for engaging in 
physical activity.  
Eligibility Screening, Consent, and Baseline Assessment 
 An initial telephone screening was conducted to determine interested individuals’ 
eligibility.  Individuals who met all the eligibility criteria came to the Applied Exercise 
Physiology Laboratory for an individual appointment and were told to refrain from eating or 
drinking (except water) four hours prior to their appointment.  They were also asked to refrain 
from exercising within 12 hours of their appointment.  They signed the written informed consent 
(see Appendix K) and completed a standard health history form (see Appendix B) and the 
physical activity readiness quesitonnaire
47
 (see Appendix C) during their appointment.  Then, 
they filled out an online survey, which addressed their demographic information (see Appendix 
L), comfort using a computer to access the Internet, access to the Internet and a smartphone, and 
reported self-regulation for exercise (see Appendix I),
48





 social support for exercise (see Appendix M),
50
 and outcome expectations for exercise (see 
Appendix H).
51
  Next, participants’ resting blood pressure, anthropometric markers, and body fat 
percentage (bioelectrical impedance analysis) were assessed.  The principal investigator (C.M.) 
administered all assessments. 
 Upon completion of these measures, participants were asked to wear an Omron HJ-
720ITC pedometer (Omron Healthcare, Inc., Lake Forest, IL) for seven consecutive days during 
all waking hours (except when showering or swimming).  This pedometer contains a dual-axis 
accelerometer, stores up to 41 days of step count data, and displays the most recent seven days of 
step count data.  Participants were told to clip it to their pants at the waistline or place it in a front 
pants pocket.  When the pedometer is mounted at these locations, it has been shown to be both 
valid and reliable for measuring steps taken at various walking speeds.
52 
 Participants were 
instructed to engage in their normal routine during this baseline assessment period.  The 
pedometer displays were obscured, so the participants could not see their step counts.  
Participants returned to the Applied Exercise Physiology Laboratory at the end of this one-week 
baseline assessment at an individually scheduled time, so the principal investigator (C.M.) could 
upload their step count data and compute their average daily step count for the week.  This step 
count was used to verify that the participants met the inactive/insufficiently active criterion (< 
7,499 steps/day), and it was used to set step goals during the intervention.   
Randomization 
A computer-based random number generator was used to assign eligible participants to 
either the online social support arm or the no online social support arm.  The allocation ratio was 
1:1, using a block size of 10 with randomly varied sequences, and was not stratified.  Once 
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randomized, participants were enrolled in the study via rolling enrollment between February and 
April, 2014 and introduced to their respective walking program. 
Intervention 
Both the treatment group and the control group participated in a 12-week walking 
intervention called Knoxville Moves.  Participants in both groups were told to wear their 
pedometers on a daily basis during waking hours (except when showering or swimming) and 
prescribed a step goal (walk a minimum of 3,000 steps/day above the personal, average daily 
baseline step count on at least five days per week).  This step goal is comparable to the present 
physical activity guidelines for moderate-intensity activity,
1
 if one assumes the additional 3,000 
steps/day are accumulated in a 30-minute time period.
53  
Participants were advised to steadily 
progress towards this goal by aiming to accumulate at least 1,000 steps/day above their average 
daily baseline step count on at least five days during the first week.  Then, they were instructed 
to achieve at least 2,000 steps/day above their average daily baseline step count on at least five 
days during the second week before targeting their ultimate goal of 3,000 steps/day above their 
average daily baseline step count on at least five days each week during the remaining ten weeks 
of the study.  Participants were encouraged to work towards their step goals using strategies that 
best fit their lifestyles and provided with examples of strategies that could be employed (e.g., 
park farther away from facilities; walk while talking on the phone); however, they were not 
required to follow a certain approach.   
In addition, participants in both groups were given access to two websites and a 
smartphone application during the duration of the study.  These technologies were designed to 
support them in their efforts to achieve their step goals.  One website, called Omron Fitness 
(www.omronfitness.com), corresponded with the Omron HJ-720ITC pedometer.  Participants 
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were asked to connect their pedometer to their personal computer using a USB cable and 
subsequently upload their daily step counts to their personal Omron Fitness account.  The step 
counts automatically uploaded to each participant’s personal account through the Omron Fitness 
software driver.  This freely available software was downloaded by each participant to his/her 
personal computer from www.omronfitness.com.  Participants were encouraged to log-in to the 
Omron Fitness site after each upload.  This website summarizes and displays users’ step counts 
via graphs and tables, allowing them to track their progress towards their step goals. 
Another website, called Knoxville Moves, was constructed using the CourseSites 
platform.  CourseSites is a free, publicly available version of Blackboard Learn, which is a 
comprehensive online course creation and management service that is used in many higher 
education settings.  CourseSites is characterized by several easy-to-use and dynamic features, 
making it a fitting medium for the construction and implementation of an online-based walking 
intervention.  
 Two different versions of the Knoxville Moves website were created (one for each group 
of participants).  These versions contained identical elements, but the treatment group’s version 
also had social support tools (discussion board, live chat, and instant message) embedded in the 
website; whereas, the control group’s version did not have these.  Participants logged into 
CourseSites (www.coursesites.com) using their personal username and password and 
subsequently accessed their version of the Knoxville Moves website by clicking on a link labeled 
Knoxville Moves.  Each group’s version of the Knoxville Moves website contained video 
tutorials and an online instructions handout, which described the walking program and served as 
a reminder about how to take advantage of the available, supportive technologies.  Participants 
were asked to watch the tutorials and read the instructions during their first visit to the website.  
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Both versions of the website were characterized by SCT-based elements.  More specifically, the 
same, weekly motivational tips were posted on the homepage of each group’s version of the 
Knoxville Moves website.  Each group was also advised to view the same weekly folders, which 
contained informational handouts, videos, articles, and external links to Web resources.  This 
content addressed relevant topics, including physical activity recommendations, goal setting, 
self-monitoring, pre-planning, establishing incentives, preventing relapses, overcoming obstacles 
to being physical active, physical activity benefits, strength training, flexibility, non-traditional 
forms of physical activity, exercise myths, and overall wellness.  Each group also had access to 
the same online physical activity log via their version of the Knoxville Moves website.  They 
were asked to report their daily steps, as well as answer questions about how they accumulated 
their steps and the type of physical activities they participated in for the day aside from walking 
or running.  This online log was designed to facilitate active self-monitoring.  Additionally, 
general reminders about engaging with the different aspects of the walking program were posted 
on the homepage of each group’s version of the Knoxville Moves website.  Participants could 
also e-mail the primary investigator (C.M.) technical or clarification questions or concerns 
directly from the website.  During the first three weeks of the study, the primary investigator 
(C.M.) analyzed participants’ step counts on both the Omron Fitness website and the Knoxville 
Moves website and gave each participant general feedback messages, acknowledging whether or 
not the step goal was reached. Throughout the study, when participants did not upload or self-
report their steps by the end of the week, the primary investigator (C.M.) sent them an e-mail 
reminder to do so. 
In addition to the aforementioned features, the treatment group had a discussion board 
embedded in their Knoxville Moves website.  Eight, small discussion board subgroups (three to 
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five participants per subgroup) were created with the intent of fostering a sense of connectedness 
with a few fellow participants and ultimately effective communication. The principal investigator 
(C.M.) placed participants in a subgroup as soon as they enrolled in the study and ensured that 
participants in a given subgroup started their walking program at the same time.  During the first 
week of the program, they were asked to read an online handout on the Knoxville Moves 
website, which provided suggestions for discussion topics.  They were also asked to make a post 
during the first week of the program in order to introduce themselves to their fellow subgroup 
members and subsequently enter the discussion board at least three times per week during the 
study period to read and type posts.  Once participants introduced themselves to their subgroup 
members via the discussion board, they could also communicate with them via an instant 
message tool.  They were asked to download this tool to their personal computer via a link from 
the Knoxville Moves website during the first week of the program and add their subgroup 
members to their list of contacts.  The instant message feature allowed participants to 
communicate with each other via typed text if they happened to be online at the same time.  It 
was designed to facilitate spontaneous, synchronous chats.  Participants were given the 
opportunity to communicate with their subgroup members via one scheduled, synchronous live 
chat, as well.  An online chat room launched from the Knoxville Moves website served as the 
venue for the scheduled live chats, allowing participants to communicate via typed text.  The 
primary investigator (C.M.) moderated the scheduled live chats to initially prompt discussion, 
but did not provide social support.  The researchers did not provide any input on the discussion 
board or through the instant message function.  
Participants in both groups could access their respective Knoxville Moves website via a 
traditional computer (desktop or laptop) and on their smartphone via the mobile-friendly, 
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Blackboard Mobile Learn smartphone application.  All of the features of the Knoxville Moves 
website were accessible via both options with the exception of the physical activity log, live chat 
function, and instant message function, which were only available via a computer.      
Post-intervention Assessment 
 Participants repeated baseline measurements at the end of the 12 weeks (reported self-
regulation for exercise, self-efficacy for exercise, social support for exercise, outcome 
expectations for exercise, weight, waist circumference, resting blood pressure, and body fat 
percentage).  They also filled out an online satisfaction questionnaire (see Appendix N), which 
contained questions designed to gauge their thoughts about the helpfulness and usability of the 
overall program.  Questionnaire items that were related to the discussion board and instant 
message features were only visible for the treatment group.    
Measures 
Average daily step counts 
 The steps each participant uploaded directly from her/his pedometer to the Omron Fitness 
website were used to calculate an average daily step count for each intervention week.  In order 
to compute an average daily step count for each week, a minimum of three days/week of valid 
step count data were required.
54  
Daily step counts were considered invalid if they were < 100
21
 
or participants reported on the Knoxville Moves online physical activity log that they did not 
wear their pedometer most of the day.  
Self-regulation for exercise 
The Exercise Goal-Setting scale (EGS) and The Exercise Planning and Scheduling scale 
(EPS) (see Appendix I)
48 
served as measures of participants’ self-regulation for exercise.  The 
questionnaires are comprised of 10 items that participants rated on a 5-point scale ranging from 1 
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(does not describe) to 5 (describes completely).  An average was computed for the item scores, 
eliciting a final score for each questionnaire.  Higher scores represent a greater inclination to set 
exercise goals and make plans for exercise. 
Self-efficacy for exercise 
 The Barriers Self-efficacy scale
49
 (see Appendix G) was used to assess participants’ self-
efficacy for exercise.  This 13-item questionnaire assesses participants’ perceived capability to 
exercise for 40 minutes three times per week for the next three months when faced with obstacles 
to exercise participation.  Participants provided a response to each item via an 11-point scale 
ranging from 0 (not at all confident) to 10 (highly confident).   The item scores were averaged, 
yielding a final self-efficacy for exercise score.  Higher scores reflect an enhanced perceived 
ability to exercise when confronted with barriers to exercise.     
Social support for exercise 
 The 13-item Family and Friend Support for Exercise Habits scale
50
 (see Appendix M) 
was used to assess participants’ perceived social support for exercise from family and friends.  It 
was also slightly adapted to assess participants’ perceived social support from persons they 
connected with via online networks.   Participants rated each item three times (once for perceived 
social support for exercise from family, once for perceived social support for exercise from 
friends, and once for perceived social support for exercise from persons they connected with via 
online networks) on a 5-point scale spanning from 1 (none) to 5 (very often).  An average of the 
item scores was calculated to determine the final score for each questionnaire.  Higher scores 
suggest a greater perceived sense of social support for exercise from friends and family.  A “does 
not apply” option is available for each item.  Participants who selected this option as a response 
to one or more items were removed from the analysis for the respective variable(s).   
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Outcome expectations for exercise 
 The Multidimensional Outcome Expectations for Exercise Scale
51
 (see Appendix H) was 
used to gauge participants’ outcome expectations regarding the benefits of exercise.  This 15-
item questionnaire had three subscales (physical, social, and self-evaluative outcome 
expectations).  Participants responded to each item using a 5-point scale ranging from 1 (strongly 
disagree) to 5 (strongly agree).  Item scores for each subscale were averaged, yielding a final 
score for each respective subscale.  Higher scores indicate a stronger belief in the positive 
outcomes of exercise. 
Physical characteristics 
 Participants wore light clothing without shoes and socks for their height and weight 
measurements, which were taken using a standard wall-mounted stadiometer and an electronic 
scale (Tanita Body Composition Analyzer, Model BC-418), respectively.  Participants’ weight 
(kg) was divided by height (m) squared to yield their BMI.  Their waist circumference was 
measured at the narrowest part of the torso (above the umbilicus and below the xiphoid 
process)
55
 using a Gulick spring-loaded tape measure.  Two measurements were made, and the 
average of the two measurements was used as the final waist circumference value.  A 
bioelectrical impedance analyzer (Tanita Body Composition Analyzer, Model BC-418) was used 
to assess participants’ body fat percentage.  Participants’ blood pressure values were measured in 
their right arms with an aneroid sphygmomanometer (inflatable cuff and pressure gauge) and 
stethoscope.  Participants sat in a chair for five minutes prior to the measurement.  Two 
measurements were made one minute apart in order to ensure accuracy.  The average of the two 




Website access and smartphone application use 
 A time stamp was produced each time a participant logged in to the Knoxville Moves 
website regardless of whether it was through the smartphone application or a computer.  These 
data were used to determine the dates and number of times each participant logged-in to the 
Knoxville Moves website.  
 One item on the online post-intervention questionnaire asked participants to report how 
often they used the Blackboard Mobile Learn smartphone application during the course of the 
intervention (“Never,” “Seldom,” “Sometimes,” “Usually,” and “Always” were the choices).   
Discussion board, live chat, and instant message use 
When participants in the online social support group submitted a new message or a reply 
on the discussion board, it was counted as a “post.”  One item on the post-intervention online 
questionnaire also asked participants in this group to self-report how often they viewed posts by 
other participants.  They chose one of the following choices:  “Never,” “Less than one time per 
week,” “Weekly,” “Several times per week,” or “Daily.”  Another item in the online post-
intervention questionnaire asked participants in the online social support group to indicate 
whether or not they used the instant message function.  The primary investigator (C.M.) counted 
the number of participants who participated in each scheduled live chat. 
Data Analysis 
SPSS version 21.0.0 for Windows (SPSS Inc., Chicago, IL) was used for the statistical 
analyses.  Descriptive statistics were calculated for all baseline measures for all participants who 
originally enrolled in the study (n = 63), all participants who actually began the study (n = 57), 
and study completers (n = 46).  Independent t-tests and X
2
 analyses were used to measure 
baseline differences between study completers and non-completers for the entire sample (N = 63) 
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and for the sample excluding the six participants who never began the study (N = 57).  
Independent t-tests and X
2 
analyses were also conducted to measure baseline differences between 
the online social support group and the no online social support group for all three samples 
mentioned above.  A mixed-factor ANOVA (with time point as the within-participant variable, 
and group as the between-participant variable) was conducted to examine changes in steps per 
day, self-regulation for exercise, self-efficacy for exercise, social support for exercise, outcome 
expectations for exercise, anthropometric variables, resting blood pressure, and body fat 
percentage.  For significant interactions, pairwise comparisons, using Bonferroni corrections, 
were conducted at each time point to determine when the differences occurred. To calculate 
average daily steps, the issue of missing data was addressed.  Missing step count data was 
handled in two ways for weeks in which an average daily baseline step count could not initially 
be calculated due to < three days of valid step count data.  First, three study completers (two 
treatment and one control) and two dropouts (one treatment and one control) had available self-
reported steps from the Knoxville Moves online physical activity log for days in which their 
uploaded steps were missing (53 days total).  These self-reported steps were inserted in place of 
the missing uploaded steps because there was a significant, strong, positive correlation (r = 0.99, 
p = 0.000) between their self-reported steps and corresponding available uploaded steps (222 
pairs of data points were examined using a Pearson correlation coefficient). Second, if self-
reported steps were not available to be used as a substitute for missing uploaded steps, then a 
standard method within SPSS (expectation maximization or EM) was used to impute the missing 
average daily step count.  Both an intention-to-treat analysis and a completers analysis were used 
to examine treatment comparisons for the change in daily steps.  All participants who were 
randomized and began the study were included in the intention-to-treat analysis. To address 
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missing step counts for subjects who dropped out of the study, the last step count value for a 
participant was carried forward from the time of dropout until the end of the study.  Only 
participants who completed the post-intervention assessment were included in the completers 
analysis.   
For completers, descriptive statistics (means and standard deviations) were calculated for 
the percentage of the step goal that was achieved over the course of the study and number of 
days/week the step goal was met.  The percentage of the step goal that was achieved was 
calculated by dividing the average daily step count for each week of the intervention (including 
weeks in which the average daily step count was based on self-reported step count data or 
estimated using the EM method) by the prescribed step goal for that respective week and 
multiplying the resulting quotient by 100.  Only step count data for each valid week of the 
intervention (> 3 days/week of valid step count data) were considered when determining the 
number of days/week the step goal was met.  A total of 3,640 days were part of valid 
intervention weeks (94% of all possible days in which step count data could have been uploaded 
and reported during the entire intervention).  Thirty-two self-reported step counts (0.9% out of 
the total days considered) were inserted in place of a missing uploaded step count when 
determining the number of days/week the step goal was met.  Out of the valid weeks, valid step 
count data were not available for 105 days due to a step count of < 100 or participants reporting 
that they did not wear their pedometer most of the day.  These days (2.9% out of the total days 
considered) were counted as part of the valid weeks when analyzing the number of days/week 
the step goal was met.  
Means and standard deviations were presented for continuous variables with a normal 
distribution.  Percentages were presented for categorical variables. Pearson correlation 
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coefficients and Spearman correlation coefficients were computed to evaluate relationships 
among change in daily step counts (steps/day), change in psychosocial variables, website access 
variables, and discussion board use variables.  Spearman correlation coefficients were used when 
one (or both variables) being correlated was non-normally distributed.  Otherwise, Pearson 
correlation coefficients were used.  The following variables were non-normally distributed:  
change in self-efficacy for exercise, log-ins per week, days logged-in per week, discussion board 
posts, and reported frequency of viewing the discussion board.  The change in daily step counts 
variable was calculated by computing a mean daily step count across the 12-week study, utilizing 
the average daily step count for each week.  The difference between this value and the average 
daily baseline step count reflected the change in daily steps.  The change in each one of the 
psychosocial constructs was calculated using each respective variable’s baseline and post-
intervention scores.    
  Descriptive statistics were also calculated for measures of web access (means and 
standard deviations), smartphone application use (percentages), discussion board use 
(percentages, mean and standard deviation, median and interquartile range, and frequency 
counts), live chat use (frequency counts), instant message use (frequency counts) and satisfaction 
(percentages).  
For all analyses, an alpha level of 0.05 was selected to indicate statistical significance. 
Results 
Recruitment 
A total of 152 individuals initially expressed interest in the study.  Sixty-three met all 
eligibility criteria and were enrolled in the study.  Six of these 63 participants never began the 
study and were not included in the intention-to-treat analysis.  These subjects did not upload or 
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report any step count data.  The primary investigator (C.M.) attempted to contact them, but they 
were unresponsive; thus there were no step data for analysis on these individuals.  An additional 
11 participants (six online social support group and five no online social support group) began 
the intervention, but did not return for the post-intervention assessment. When considering the 
entire sample (N = 63), there were no significant differences for any of the demographic 
variables and physical characteristics between the participants who completed the study (n = 46) 
and the participants who did not complete the study (n = 17).  When considering the sample 
without the six participants who were enrolled in the study, but did not begin it (N = 57), there 
were no significant differences for any of the demographic variables and physical characteristics 
between the participants who completed the study (n = 46) and the participants who did not 
complete the study (n = 11).  The flow of participants through the study is presented in a 
CONSORT flow chart (Figure 2.1).  
Baseline characteristics 
 
 Participants’ (N = 63) ages ranged from 23 to 63 years (mean age = 48.2 + 10.4 y).  The 




).  The majority of the participants were 
Caucasian, women, and college graduates (bachelor’s or graduate degree) (Table 2.1).  The 
characteristics of the sample without the six participants who were enrolled in the study, but did 
not begin it (N = 57), as well as the study completers (N = 46) were similar to those of the entire 
sample (Table 2.2 and Table 2.3).  There were no significant differences between the treatment 
group and the control group for any of the demographic variables or physical characteristics 






Average daily step counts 
 
There was no significant difference in average daily baseline step counts between the 
treatment and control groups, using the intention-to-treat analysis (N = 57) (p > 0.05).  
Participants in both the treatment and control groups significantly increased their steps/day from 
baseline to 12 weeks (p < 0.05), but there were no significant differences between groups (Table 
2.4).  The magnitude of the increase was about 1500 and 2800 steps/day for the treatment and 
control groups, respectively (Figure 2.2)   
There was no significant difference in average daily baseline step counts between the 
treatment and control groups, using the completers analysis (N = 46) (p > 0.05).  Participants in 
both the treatment and control groups significantly increased their steps/day from baseline to 12 
weeks (p < 0.05), but there were no significant differences between groups (Table 2.4).  The 
magnitude of the increase in steps was about 1635 and just over 2900 for the treatment and 
control groups, respectively (Figure 2.3)  
To document how closely participants adhered to the step prescription, weekly step 
averages were compared to weekly step goals.  For the treatment group, weekly step averages 
were 91.0 + 26.5% of the step goal.  For participants in the control group, the weekly average 
was 104.3 + 23.2% of the prescribed number of steps.  The treatment group and the control 
group met their step goal an average of 3.4 + 1.9 and 3.8 + 1.9 days/week, respectively.     
Secondary Outcomes 
 Results for all secondary outcomes (psychosocial variables and physical characteristics) 





Social support for exercise 
There were no significant differences between the treatment and control groups for the 
perceived social support variables (p > 0.05).  Sample sizes varied for these measures due to the 
exclusion of participants from a given analysis if they selected the “does not apply option.”  
There was not a significant group by time interaction, (p > 0.05) nor there were any significant 
main effects (p > 0.05) for perceived social support from friends and perceived social support 
from online networks.  Both the treatment and control groups’ perceived social support from 
family significantly increased (p < 0.05), but there were no significant differences between 
groups (Table 2.5). 
Self-efficacy for exercise 
 
 A significant decrease in self-efficacy for exercise was found for both the treatment (n = 
23) and the control group (n = 23) (p < 0.05) (Table 2.5). 
Self-regulation for exercise 
 
 A significant increase in exercise goal setting was found for the treatment group (n = 23) 
and the control group (n = 23), (p < 0.05) with no significant difference between groups.  A 
significant group by time interaction was found for exercise planning (p < 0.05) such that the 
control group reported an increase in exercise planning, while the treatment group experienced 
no change (Table 2.5). 
Outcome expectations for exercise 
 There was not a significant group by time interaction (p > 0.05) for any of the three 
outcome expectations for exercise subdomains (physical, social, and self-evaluative).  There 
were also no significant main effects of time or group (p > 0.05) for any of the three subdomains 





 Significant decreases in body fat percentage and systolic and diastolic blood pressure 
were observed for the treatment group (n = 23) and the control group (n = 23), (p < 0.05) with no 
significant differences between groups.  There was not a significant group by time interaction, (p 
> 0.05), nor were there were any significant main effects (p > 0.05) for the other measured 
physical characteristics (Table 2.6).  
Website access and smartphone application use 
 
 For study completers, the number of log-ins per participant per week to the Knoxville 
Moves website was 1.4 + 0.9 for the treatment group (n = 23) and 1.7 + 1.4 for the control group 
(n = 23).  Treatment group participants logged-in to the Knoxville Moves website an average of 
1.1 + 0.75 days per week, and the control group participants logged-in to this website an average 
of 1.5 + 1.2 days per week.   
 The percentage of the study completers in each group that reported never using or seldom 
using the smartphone application to access the Knoxville Moves website was high (82% and 
87% for the treatment group and control group, respectively). 
Discussion board, live chat, and instant message use 
 
 Of the study completers in the treatment group (n = 23), 65% made at least one 
discussion board post and 52% drafted multiple posts.  The mean number of posts per participant 
was 3.3 + 4.6.  Participants’ median number of drafted posts was 2 (IQR: 0.0 to 5.0).  All of the 
participants reported accessing the discussion board to read other participants’ posts (7 of the 23 
participants reported doing so less than one time per week, 13 reported doing so weekly, and 3 
reported doing so several times per week).   
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The principal investigator (C.M.) attempted to schedule one live chat during the study for 
each one of the eight subgroups of participants.  However, only two live chats were actually 
administered.  Two participants from two separate subgroups engaged in each live chat. A live 
chat could not be scheduled at a time that worked for at least two or more of the participants in 
the other six subgroups.  




Table 2.7 presents the Pearson correlations and Spearman correlations among change in 
daily step counts, change in psychosocial variables, website access, and discussion board use for 
study completers in the treatment group.  Of note, significant, positive correlations were found 
between the change in daily steps and the following six variables:  log-ins per week (rs = 0.60; p 
= 0.001), number of days logged-in per week (rs = 0.61; p = 0.003), discussion board posts (rs = 
0.43; p = 0.043), change in perceived social support from online networks (r = 0.61; p = 0.008), 
change in exercise goal setting (r = 0.47; p = 0.026), and change in exercise planning (r = 0.45; p 
= 0.031).  Significant, positive correlations were also found between log-ins per week and the 
following four variables: change in self-efficacy for exercise (rs = 0.44; p = 0.035), change in 
perceived social support from online networks (rs = 0.54; p = 0.020), discussion board posts (rs = 
0.74; p = 0.000), and self-reported frequency of accessing the discussion board to view other 
participants’ posts (rs = 0.56; p = 0.006).    
Table 2.8 provides the Pearson correlations and Spearman correlations among change in 
daily step counts, change in psychosocial variables, and website access for study completers in 
the control group.  Of note, significant, positive correlations were found between the change in 
daily steps and the following two variables:  log-ins per week (rs = 0.63; p = 0.001) and number 
157 
 
of days logged-in per week (rs = 0.60; p = 0.003).  A significant, positive relationship was also 
found between log-ins per week and change in exercise self-efficacy (rs = 0.50, p = .015).   
Satisfaction 
 
 Participants in each group found their respective intervention to be highly acceptable.  
Based on a 5-point scale ranging from 1 (strongly disagree) to 5 (strongly agree), 96% of the 
participants in the treatment group agreed or strongly agreed that they were satisfied with the 
online walking program and would recommend it to a friend, co-worker, and/or family member.  
Eighty-three percent of the participants in the control group agreed or strongly agreed that they 
were satisfied with the online walking program, and 87% agreed or strongly agreed that they 
would recommend it to a friend, co-worker, and /or family member.  
Discussion 
 
The aim of this study was to evaluate the effect of providing access to online social 
support tools that make up one part of a theory-based, technology-mediated walking intervention 
on step counts among adults.  Another aim was to investigate changes in presumed behavior 
change mediators.  Granting access to online social support tools (discussion board, live chat, 
and instant message) did not result in an increase in daily steps beyond that provided by an 
identical technology-mediated walking intervention in which no online social support tools were 
provided.  Both interventions resulted in similar, small, but significant improvements in family 
support and exercise goal setting.  The control group also experienced an improvement in 
exercise planning; whereas, the treatment group’s reported exercise planning did not change.  
Contrary to the intended effect, both groups’ self-efficacy for exercise significantly declined. 
The observed significant improvement in each group’s average daily steps from baseline 
to the end of the intervention period (using intention-to-treat analysis, about 1500 for treatment 
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group participants and 2800 for control group participants) is consistent with findings from 
previous short-duration, pedometer-based studies that have used a similar step goal.
19,56-58  
It is 
also in line with findings from previous Internet-mediated, pedometer-based studies,
19-21,59,60  
including a pilot study
20
 in which course-related Internet technology was used to deliver an 
eight-week walking intervention for university faculty and staff.  In this previous study,
20
 
participants received the same step goal that was given in the present study, as well as access to 
an SCT-based website delivered through the Blackboard Learn platform.  Participants 
significantly increased their average daily steps by about 1800 and found the intervention to be 
highly acceptable.  Two other course-based Internet technology studies centered on physical 
activity promotion have found improvements in self-reported physical activity among college 
students.
17,18 
 Unlike these studies, the present study used a free, publicly available course-based 
Internet technology platform (CourseSites) as a delivery medium for the intervention.  The wide 
accessibility of this platform means that it could potentially be applied to a variety of populations 
and settings.
 
 While both groups’ average daily steps increased as a result of a CourseSites-delivered 
walking intervention, the fact that providing access to online social support tools did not result in 
an enhanced intervention effect may be due in large part to the low use of these features.  
Richardson et al.
21
 also conducted a randomized controlled physical activity promotion trial, 
isolating the impact of an online community on participants’ step counts.  Similar to the current 
study, Richardson et al.
21
 found a significant increase in step counts for both the treatment and 
control groups, with no difference between groups.  It appears that the low use of this technology 




Only four of the 23 treatment group participants in the present study engaged in a 
scheduled live chat.  In a Blackboard Learn pilot study,
20
 an identical live chat function was only 
used by five of the 36 participants.  Scheduling live chats at times that participants are willing to 
participate is a major barrier.  In the present study, it was difficult to find a time when at least 
two or more participants in a given subgroup could participate in a live chat.  For this reason, the 
live chat feature, when coordinated by the site administrator, does not appear to be an effective 
tool for maximizing participant engagement.   
Participants were also given access to an instant message tool, giving them a chance to 
initiate their own live chats.  However, 83% of the participants reported that they did not use this 
tool.  Participants had access to an asynchronous form of communication (discussion board), as 
well.  Yet, they submitted a mean of just over three posts during the course of the study.  This 
low level of engagement with the discussion board contrasts with findings from the previously 
mentioned Blackboard Learn study
20
 in which participants drafted a mean of just over eight 
posts.  However, it is in line with the findings of two reviews of literature
45,61
 concentrated on the 
effects of health-related online communities on various health outcomes.  The lack of use of the 
online communities in this and previous studies leaves uncertainty on the impact of this 
technology on health outcomes.   
 The approach used in the present study was designed to maximize participant 
engagement.  That is, participants were provided with two ways to access the discussion board 
(computer and smartphone application).  They also had access to multiple online social support 
tools.  In addition, online community subgroups were created in an attempt to foster a sense of 
closeness among a small group of participants, and in turn, stimulate communication. Yet, this 
approach was not effective at optimizing the overall use of the online social support features.  
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Participants in the treatment group, for the most part, did not take the opportunity to connect with 
each other.  Thus, just offering access to online social support tools may not be enough to 
stimulate use.  Given the lack of data on the use of online social support networks, it is unknown 
what the optimal size of a support group should be.  More research is needed to determine the 
size of a group needed to generate a vibrant and robust discussion board conversation.  Perhaps 
providing participants with more training focused on the use of the social support tools and the 
ways in which they can be beneficial would have been a helpful strategy for facilitating use.  It 
may be important to facilitate communication early after a group’s formation to ensure that 
members engage with one another.  It is possible that in the present study the lack of 
participation by some subjects may have been discouraging to participants who were interested 
in using the discussion board and subsequently prompted them to discontinue their use of it.  For 
example, two participants who were part of a subgroup of three participants never made a post.  
The third participant in this group made two posts before typing a third post in which she asked, 
“Who are my contacts?”  She never made another post and actually stated on the post-
intervention satisfaction questionnaire that she was disappointed that there was no online 
discussion with her subgroup members.  The use of small subgroups may have also magnified 
the live chat scheduling difficulties and partially explained why most of the participants did not 
use the instant message feature.   
 Kosma et al.
62 
attempted to examine the isolated impact of a discussion board as one part 
of an Internet-mediated intervention on physical activity levels of adults with disabilities.  They 
randomized participants to one of three groups (one Internet-mediated group that received access 
to a discussion board, one Internet-mediated group that did not receive access to a discussion 
board, and an attention control group).  They assigned their treatment group participants to small 
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discussion board subgroups (about seven people per subgroup).  However, only six messages 
were exchanged during the one-month intervention, so the authors combined the two treatment 
groups into one group for the analyses.  Likewise, Turner-Mcgrievy et al.
63
 conducted a six-
month weight loss study in which they employed a similar approach in an effort to facilitate 
communication among intervention participants.  These participants had access to Twitter (an 
online social media network) as part of their intervention and were assigned to a small cohort of 
10 to 11 people.  They were encouraged to use Twitter to communicate with and provide support 
for their fellow group members much like in the present study.  However, the level of 
participation was so sporadic that the authors allowed the participants to communicate with 
everyone in their intervention group (not just their cohort) for the last three months of the study.  
The authors found that their participants’ physical activity increased from baseline to the end of 
the intervention, but the improvement was not statistically significant. 
Despite the low level of overall participant engagement with the online social support 
tools, a borderline significant, positive correlation (rs = 0.47, p = 0.05) was observed between 
discussion board posts and the change in online social support.  In addition, significant, positive 
relationships were found between the change in daily steps and discussion board posts (rs = 0.43; 
p = 0.043), as well as the change in online social support (r = 0.61; p = 0.008) for the treatment 
group participants.  A favorable relationship between discussion board posts and change in daily 
steps was also observed among the intervention groups of two other studies that employed an 
Internet-mediated walking intervention.
20,21 
 It is possible that participants in the present study 
who were highly motivated at the onset of the intervention to increase their physical activity also 
happened to post more messages on the discussion board.  On the other hand, such findings may 
collectively indicate that the discussion board is an effective online social support tool for 
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participants who are motivated to take advantage of it.  It may be wise to screen for this 
inclination when enrolling individuals in subsequent studies.  It remains unknown how to make 
interactive technology attractive to a larger proportion of study participants.  
Significant, positive relationships were observed between the number of log-ins per week 
and both discussion board posts (rs = 0.74; p = 0.000) and self-reported viewing of discussion 
board posts (rs = 0.56; p = 0.006).  The aforementioned Blackboard Learn study
20
 also observed 
a significant relationship between log-ins per week and self-reported viewing of discussion board 
posts, suggesting that the discussion board may be an effective tool for facilitating increased 
intervention engagement.  Increasing participants’ engagement in a website has been linked to 
positive outcomes in health behavior change research.
20,64-67 
While the significant, favorable 
relationship between the number of log-ins per week and change in steps per day among both the 
treatment group and the control group may indicate that those participants who were highly 
motivated to improve their physical activity also happened to log-in to the website frequently, it 
may also support the notion that increased website engagement results in positive outcomes. 
The significant, positive relationship between the number of log-ins per week and the 
change in exercise self-efficacy among the treatment group and the control group may also 
bolster this latter notion.  Despite this relationship, an overall decline in exercise self-efficacy 
was found among each study group.  Previous physical activity promotion research in which a 
decline in exercise self-efficacy was observed has suggested that participants may recalibrate 
their expectations based upon information and experiences they gain from participating in the 
intervention, and this factor may partially explain the unintended effect of the intervention on 
exercise self-efficacy.
24,68
   Participants did not experience improvements in outcome 
expectations, which is similar to previous research.
20,22,24,69
  Outcome expectation levels were 
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relatively high at baseline for each group, which may have limited the ability to improve this 
variable.  
However, both groups’ reported goal setting increased, and the control group experienced 
a significant improvement in exercise planning.  It is unclear why the control group reported an 
improvement in making plans for exercise, but the treatment group’s reported exercise planning 
did not change.  Nevertheless, the greater use of self-regulatory behaviors among study 
participants may have been attributed to the use of a step goal, pedometer, and online self-
monitoring tools (Omron Fitness website and Knoxville Moves physical activity log).  A review 
of literature on pedometer-based studies detailed the importance of these factors for increasing 
physical activity.
70
  These improvements in self-regulation are important because it is an integral 
SCT concept
71
 that has been associated with improvements in physical activity in previous 
studies.
18,24,37,69,70  
In fact, both exercise goal setting and exercise planning were significantly and 
positively associated with the change in daily steps in the treatment group in the present study.        
The combined use of a pedometer and the Omron Fitness website as a self-monitoring 
method was one of the strengths of this study as it allowed for an objective measurement of 
physical activity and much like CourseSites, the Omron Fitness website is a publicly available 
platform that could potentially be applied to a variety of populations and settings.  Yet, one 
possible downside of using the Omron Fitness website in conjunction with another website is 
that it may impact engagement with the other website.  For instance, participants in a pilot 
Blackboard Learn study
20
 logged-in to the intervention website an average of three times per 
week; whereas, both the treatment group and control group participants in the present study 
logged-in to the website an average of just over one time per week.  The participants in the 
Blackboard Learn study only had one option for tracking their steps (an online physical activity 
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log, which was accessed via the intervention website).  In the present study, participants did not 
have to use the online physical activity log on the Knoxville Moves website to track their steps 
(even though they were encouraged to do so), and this may partly explain the overall lower level 
of engagement with the Knoxville Moves website. 
Another strength of this study was the employment of a smartphone application that gave 
participants an additional way to access the Knoxville Moves website.  Interestingly, the 
majority of the participants did not use the smartphone application.  It is unknown if the 
availability of a self-monitoring feature (physical activity log) via the smartphone application 
would have affected use.  Smartphone application-based physical activity promotion research is 
still emerging, so this information is particularly useful.  Future research is needed to determine 
how to best utilize smartphone applications for physical activity promotion.   
The use of a pedometer-based, Internet- and smartphone-mediated physical activity 
intervention not only resulted in improvements in physical activity and some potential 
psychosocial mediators, but it also resulted in improvements in body fat percentage and blood 
pressure in both the treatment group and the control group.  These improvements further support 
the established link between improvements in walking and improvements in health-related 
outcomes.
1
 Other pedometer-based interventions have also reported improvements in these two 
variables with increased activity.
72-75 
Although a number of positive outcomes were found, future research is still needed to 
determine how to prompt the increased use of online social support tools.
45
  In their review of 
literature on this topic, Maher et al.
45
 suggested that online communities that build upon existing 
ties, as opposed to trying to connect persons with strangers, is an approach that is worthy of 
future exploration.  They also suggested that future research should test innovative approaches 
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(e.g., gamification) for stimulating engagement.  It is possible that only a certain group of users 
actually benefits from the use of online social support tools.  Identifying the characteristics of 
those users is a valuable focus for future research.    
All of the findings from this study must be considered in light of its limitations.  It was 
characterized by a small, relatively homogeneous sample of adults and a short intervention 
length.  Whether or not the type of intervention used in this study would result in sustained 
changes in activity is a topic for further exploration.  Technical issues were also experienced 
during the course of the study, which may have impacted the findings.  In particular, most of the 
study participants could not log-in to the Omron Fitness website for several days and noted on 
the post-intervention satisfaction questionnaire that this issue frustrated them.  Technical 
difficulties notwithstanding, the participants found their respective interventions to be highly 
acceptable and useful. 
Conclusions 
The findings from this randomized controlled trial of adults suggest that the added feature 
of online social support tools to a course-based, Internet- and smartphone application-mediated 
intervention rooted in the SCT does not provide a superior effect on increases in daily steps and 
social support relative to an identical intervention without these tools.  These tools still may be 
effective for certain users, but ascertaining how to maximize the use of them remains a 
challenge. 
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ENROLLMENT  Initially assessed for eligibility 
(telephone screening) (n = 152) 
Excluded (n = 85) 
  Not meeting eligibility criteria (n = 27) 
-BMI > 39.9 kg/m
2
 (n = 11) 
-Type 1 or type 2 diabetes (n = 5) 
-No smartphone (n = 4) 
-Too physically active (n = 2) 
-Spouse (n = 2) 
-Age > 64 years (n = 1) 
-Implanted defibrillator (n = 1) 
-Primary immune deficiency disease (n = 1) 
  Declined to participate (n = 58) 
 
Eligibility confirmation/baseline testing (n = 67) 
Excluded (n = 4) 
  Not meeting eligibility criteria (n = 1) 
-Too physically active  
  Declined to participate (n = 3) 
 
Randomized (n = 63) 
ALLOCATION  
No online social support group (n = 32) 
  Did not begin intervention (n = 4) 
    -Unknown reason (unable to contact)  
  Began intervention (n = 28)  
 
Online social support group (n = 31) 
  Did not begin intervention (n = 2) 
    -Unknown reason (unable to contact)  
  Began intervention (n = 29)  
 
FOLLOW-UP 
Lost to follow-up (n = 6) 
  Lost interest (n = 4)  
  Medical reason (n = 2) 
Lost to follow-up (n = 5) 
  Lost interest (n = 4)  
  Medical reason (n = 1) 
     
ANALYSIS 
  Intent-to-treat analysis (n = 29)  
  Completers analysis (n = 23) 
  Intent-to-treat analysis (n = 28)  




     
   
 
 


















Figure 2.1. Recruitment flow sheet. 
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Table 2.1. Baseline demographics and physical characteristics of participants who enrolled in the study 
Measure Total 
 (N = 63) 
Online social support group  
(N = 31) 
No online social support group 
(N = 32) 
Age, y 48.2 (10.4) 48.0 (10.7) 48.3 (10.3) 
Sex    
Female 88.9% 87.1% 90.6% 
Male 11.1% 12.9% 9.4% 
Race    
Caucasian 79.4% 80.6% 78.1% 
African-American 17.5% 16.1% 18.8% 
Multiracial 1.6% 3.2% 0.0% 
Other 1.6% 0.0% 3.1% 
Education    
High school diploma or GED 12.7% 12.9% 12.5% 
Some college 20.6% 22.6% 18.8% 
Bachelor’s degree 33.3% 25.8% 40.6% 
Graduate degree 33.3% 38.7% 28.1% 
Height, cm 166.6 (8.6) 167.1 (9.2) 166.0 (8.1) 
Body mass, kg 86.8 (20.2) 89.0 (20.5) 84.7 (20.0) 
Body mass index,  kg ∙m
-2
 31.1 (5.7) 31.6 (5.5) 30.5 (5.9) 
Waist circumference, cm 95.8 (15.6) 97.6 (15.2) 93.9 (15.9) 
Body fat percentage  39.4 (7.8) 40.3 (7.4) 38.6 (8.1) 
Resting SBP, mmHg 124.8 (10.5) 125.7 (9.9) 123.8 (11.2) 
Resting DBP, mmHg 76.8 (8.8) 77.2 (9.0) 76.3 (8.8) 
Note. Values are means and standard deviations unless indicated by percentage (%); N = number of participants; GED = general 
equivalency degree; BMI = body mass index; SBP = systolic blood pressure; DBP = diastolic blood pressure;  Data are mean (SD) 
unless otherwise noted. There were no significant group differences. 
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Table 2.2. Baseline demographics and physical characteristics of participants who began the study 
Measure Total 
 (N = 57) 
Online social support group  
(N = 29) 
No online social support group 
(N = 28) 
Age, y 48.2 (10.9) 48.0 (11.0) 48.5 (11.0) 
Sex    
Female 89.5% 89.7% 89.3% 
Male 10.5 %  10.3% 10.7% 
Race    
Caucasian 80.7% 79.3% 82.1% 
African-American 15.8% 17.2% 14.3% 
Multiracial 1.8% 3.4% 0.0% 
Other 1.8% 0.0% 3.6% 
Education    
High school diploma or GED 14.0% 13.8% 14.3% 
Some college 22.8% 24.1% 21.4% 
Bachelor’s degree 28.1% 24.1% 32.1% 
Graduate degree 35.1% 37.9% 32.1% 
Height, cm 166.6 (8.5) 166.5 (8.9) 166.7 (8.2) 
Body mass, kg 87.0 (19.9) 87.1 (19.8) 86.8 (20.4) 
Body mass index,  kg ∙m
-2
 31.1 (5.7) 31.2 (5.4) 31.0 (6.0) 
Waist circumference, cm 95.9 (14.7) 95.8 (13.6) 96.0 (15.9) 
Body fat percentage 39.6 (7.7) 40.2 (7.4) 39.0 (8.1) 
Resting SBP, mmHg 125.3 (10.4) 125.6 (9.6) 125.0 (11.3) 
Resting DBP, mmHg 76.8 (9.1) 77.1 (9.3) 76.5 (9.1) 
Note.  Values are means and standard deviations unless indicated by percentage (%); N = number of participants; GED = general 
equivalency degree; BMI = body mass index; SBP = systolic blood pressure; DBP = diastolic blood pressure; Data are mean (SD) 
unless otherwise noted. There were no significant group differences. 
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Table 2.3. Baseline demographics and physical characteristics of study completers 
Measure Total 
 (N = 46) 
Online social support group  
(N = 23) 
No online social support group 
(N = 23) 
Age, y 47.0 (10.7) 47.1 (10.3) 47.0 (11.3) 
Sex    
Female 87.0% 87.0% 87.0% 
Male 13.0% 13.0% 13.0% 
Race    
Caucasian 76.1% 73.9% 78.3% 
African-American 19.6% 21.7% 17.4% 
Multiracial 2.2% 4.3% 0.0% 
Other 2.2% 0.0% 4.3% 
Education    
High school diploma or GED 10.9% 13.0% 8.7% 
Some college 19.6% 21.7% 17.4% 
Bachelor’s degree 28.3% 21.7% 34.8% 
Graduate degree 41.3% 43.5% 39.1% 
Height, cm 167.4 (9.1) 167.6 (9.5) 167.2 (8.8) 
Body mass, kg 87.9 (20.6) 88.6 (21.3) 87.3 (20.5) 
Body mass index,  kg ∙m
-2
 31.1 (5.7) 31.3 (5.7) 31.0 (5.8) 
Waist circumference, cm 95.8 (14.9) 95.6 (14.8) 95.9 (15.3) 
Body fat percentage 39.0 (7.8) 39.5 (7.9) 38.6 (7.8) 
Resting SBP, mmHg 126.3 (10.4) 126.3 (10.4) 126.2 (11.2) 
Resting DBP, mmHg 78.1 (9.1) 78.7 (9.1) 77.4 (9.2) 
Note.  Values are means and standard deviations unless indicated by percentage (%); ; N = number of participants; GED = general 
equivalency degree; BMI = body mass index; SBP = systolic blood pressure; DBP = diastolic blood pressure; Data are mean (SD) 
unless otherwise noted. There were no significant group differences. 
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Note. Data are mean (standard deviation); n = number of participants; *statistically significant  
difference from baseline at p < 0.05.  
at p < 0.05 
 
Table 2.4. Average Omron-determined steps per day measured at baseline and 12 weeks 
 Online Social Support No Online Social Support 
Total steps (steps/day), intention-to-treat   
 N = 29 N = 28 
Baseline 4461.5 (1480.7) 4630.6 (1127.8) 
12 weeks 5959.5 (1811.4)* 7443.0 (2576.8)* 
Total steps (steps/day), completers    
 N = 23 N = 23 
Baseline 4584.6 (1495.2) 4498.2 (1128.0) 
12 weeks 6219.7 (1696.1)* 7424.6 (2764.2)* 




Table 2.5. Psychosocial variables for study completers 
Measure N Group Baseline 12 weeks 
Family social support 22 
21 
Online social support 




  2.5 (0.5)* 
Friends social support 22 
23 
Online social support 





Online social support 18 
17 
Online social support 





Exercise self-efficacy 23 
23 
Online social support 





Outcome expectations     
Physical 23 
23 
Online social support 







Online social support 







Online social support 





Self-regulation     
Exercise goal setting 23 
23 
Online social support 




2.7 (0.8)*  
Exercise planning 23 
23 
Online social support 
No online social support 
2.4 (0.7) 
2.2 (0.5) 
2.3 (0.5)   
2.6 (0.6)** 
Note. Data are mean (standard deviation); N = number of participants; Family and friends social 
support possible score range 1 (none) to 5 (very often); Exercise self-efficacy possible score 
range 0 (not confident at all) to 10 (highly confident); Outcome expectations possible score range 
1 (strongly disagree) to 5 (strongly agree); Self-regulation possible score range 1 (does not 
describe) to 5 (describes completely); *statistically significant difference from baseline at p < 
0.05; **statistically significant difference from the online social support group at p < 0.05. 
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Table 2.6. Change in physical characteristics of study completers for online social support group (n = 23)  














Measure Group Baseline 12 Weeks 
Body mass, kg Online social support 





Body mass index, kg ∙m
-2
 Online social support 





Waist circumference, cm Online social support  





Body fat percentage Online social support 





Resting SBP, mmHg Online social support 





Resting DBP, mmHg Online social support 





Note. Data are mean (standard deviation); N = number of participants; SBP = systolic blood pressure; 




Table 2.7. Pearson and Spearman correlation coefficients among change in daily step counts, change in psychosocial variables, website access, and discussion board use among 
study completers in the online social support group^ 
Note. Italicized coefficients are Spearman coefficients and all other coefficients are Pearson coefficients; OE = outcome expectations; DB = discussion board; ^Sample size ranges 
from 18 to 23 among correlations due to selecting the “does not apply” option on The Family and Friend Support for Exercise Habits scale; *statistically significant at p < 0.05; 
**statistically significant at p < 0.01.  
 
Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1. Daily steps 
 
-             
 
2. Family social   
    support 
 
.01        -            
 
3. Friends social  
    support 
 
.24  .36         -           
 
4. Online social  
    support 
 
.61** .43       .11         -          
 
5. Exercise goal  
    setting 
 
.47* .38       .42      .28         -         
 
6. Exercise planning 
 
.45* .19 .35      .45      .64**         -        
 
7. Exercise self- 
    efficacy 
 
.11 .10 .18      .22 .31       .25         -       
 
8. Physical OE 
 
-.12 .06 .05 .24 -.10 .03 -.29         -      
 
9. Social OE 
 
-.10 .39 .04 .09 .24 .16      -.05 .19        -     
 
10. Self-evaluative  
     OE 
 




.60** .10 .15 .54* .18 .12 .44*      -.23 -.12       .03       -   
 
12. Days logged- 
      in/wk 
.61** .01 .06 .51* .10 .11 .38 -.21 -.05 .02       .98**        -  
 
13. DB posts .43* .33 .09 .47 .20 .00 .38 -.12 -.10 .01 .75** 




14. DB views .23 .41 .16 .27 .19 -.13 .33 -.15 .11 .07 .56**     .50* .75** - 
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Table 2.8. Pearson and Spearman correlation coefficients among change in daily step counts, change in psychosocial variables, and website access among study completers in the 
no online social support group ^ 
Note. Italicized coefficients are Spearman coefficients and all other coefficients are Pearson coefficients; OE = outcome expectations; ^Sample size ranges from 17 to 23 among 
correlations due to selecting the “does not apply” option on The Family and Friend Support for Exercise Habits scale; *statistically significant at p < 0.05; **statistically significant 
at p < 0.01.  
Variable 1 2 3 4 5 6 7 8 9 10 11 12 
1. Daily steps -            
2. Family social support .18 -           
3. Friends social support .18 .43* -          
4. Online social support .15 .15 .63* -         
5. Exercise goal setting .30 .43 .31 .24 -        
6. Exercise planning .28 .45* .16   -.04 .77** -       
7. Exercise self-efficacy .24 .54* .17 .16 .55** .50* -      
8. Physical OE -.25 -.08 .14 -.24 .07 .11 -.01 -     
9. Social OE -.08 -.13 -.04 .17 .24 .07 .18 .36 -    
10. Self-evaluative OE -.06 -.34 -.01 -.34 .20 .08 .20 .74** .38 -   
11. Log-ins/wk .63** -.23 .35 .45 .33 .06 .50* -.25 .35 -.07 -  
12. Days logged-in/wk .59** .24 .36 .44 .27 .06 .53* -.20 .28 -.08 .97** - 






Figure 2.2. Changes in average Omron-determined steps per day 
according to intervention groups based on the intent-to-treat analysis 
(N = 57). 
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Figure 2.3. Changes in average Omron-determined steps per day 




















While a number of technologies can be used in physical activity promotion efforts, 
figuring out the best way to utilize them is an active research area.  Online social support tools 
(e.g., discussion board, chat room, and instant message) represent one specific technological 
feature that can be accessed via the Internet and/or smartphone applications.  They are designed 
to foster real-time or asynchronous communication among individuals.  In the context of a 
physical activity intervention, they provide individuals with the opportunity to share their 
challenges and accomplishments, provide encouragement, and give supportive suggestions.  
Modest evidence exists regarding the effectiveness of interventions that have relied either wholly 
or in part on such tools for positively influencing health outcomes.
1  
 
For example, findings from a Blackboard Internet-technology pilot walking intervention
2
 
that was comprised of a number of SCT-based components, including a discussion board, point 
to the potential effectiveness of such tools for favorably impacting physical activity levels among 
sedentary/insufficiently active university faculty and staff.  That is, the sample in this 
intervention significantly improved their daily steps, self-reported physical activity, self-
regulation, and social support.  What is more, the discussion board was relatively active and a 
significant, positive correlation was found between the change in daily steps and discussion 
board posts.   
The collective findings from this previously described pilot study helped inform the 
design of the present randomized controlled trial, which aimed to isolate the effect of providing 
access to online social support tools on adults’ step counts, self-efficacy, self-regulation, social 
support, and outcome expectations.  This trial also utilized a course management Internet 
platform (CourseSites) as the delivery medium for a 12-week, SCT-based walking intervention, 
and this intervention was accessible via a computer and smartphone application.   Based on the 
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findings from this current study, granting access to online social support tools during the course 
of a technology-mediated walking intervention does not result in enhanced step counts and 
changes in psychosocial constructs relative to an identical intervention without these tools.  
However, all of the online social support tools were characterized by low use perhaps in part due 
to the utilization of small online walking subgroups in which the treatment group participants 
were asked to communicate with only two to four fellow participants, making it difficult to make 
definitive conclusions regarding the effectiveness of such tools.  Participants who used the 
discussion board more often to draft posts did experience a greater increase in daily steps relative 
to participants who did not make as many posts.  While it is possible that participants who were 
highly motivated to become more active also happened to draft more discussion board posts, it is 
also possible that the discussion board facilitated improvements in activity.  Thus, such tools 
may be effective for certain users.  
Future research in which different approaches are used to stimulate engagement in online 
communities (e.g., recruiting individuals who know each other or creating a game-like 
atmosphere) should be conducted.  Additionally, identifying the characteristics of users who may 
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Informed Consent Form, Recruitment Flyer, E-mail, and Electronic Announcement
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INFORMED CONSENT FORM 
 
UT Moves:  Use of Blackboard Internet technology to promote walking among university 
faculty and staff  
 
Principal Investigator:  Courtney Monroe 
Address: Department of Kinesiology, Recreation, and Sport Studies 
College of Education, Health, and Human Sciences 
The University of Tennessee  
1914 Andy Holt Avenue 
303 HPER Bldg. 
Knoxville, TN 37996-2700 




You are invited to take part in a research study entitled “UT Moves:  Use of Blackboard Internet 
technology to promote walking among university faculty and staff.”  The goal of this study is to 
examine the usefulness of an Internet-based program for promoting walking among university 
faculty and staff.  If you give your consent, you will attend a testing session in the Applied 
Exercise Physiology Laboratory in the Health, Physical Education, and Recreation Building 
(room 318) on the University of Tennessee campus that will last approximately 75 minutes.  You 
will not eat or drink within four hours of the tests.  You will not perform any exercise within 12 




1. You will initially complete four questionnaires (general information, health history, physical 
activity readiness, and physical activity level). 
 
2. Your resting blood pressure will be measured in your right arm using a blood pressure cuff 
like you may have experienced in a doctor’s office.  You will sit in a chair for five minutes prior 
to the measurement.  Two measurements will be made at least one minute apart in order to 
ensure accuracy. 
 
3. Your height, weight, and body fat percentage will be measured.  For these measurements you 
will be asked to remove your shoes and socks. We will measure your body fat percentage, using 
the bioelectrical impedance analysis (B.I.A.) technique.  The machine we use looks like standard 
bathroom scales with handles added.  This measurement involves a low-level electrical current 
that is used to determine how much lean tissue and fat tissue is in your body.  This procedure 





The information from these tests will be used in part to confirm your eligibility for this study.  If 
you do not meet the eligibility criteria, then the testing process will end, and you will not be able 
to participate in the study.  You will be given the collected health information. 
 
4. The distance around your waist will be measured with a tape measure.  Two measurements 
will be made in order to ensure accuracy. 
 
5. You will complete four additional questionnaires.  The questions are related to your thoughts 
and experiences related to exercise.  
 
6. Finally, we will ask you to walk in the hallway at a normal pace for about 20 feet.  We use that 
test to see how far you move with each step – your stride length.  That information will be 
entered into a pedometer so we can estimate how far you walk each day.  You will be given a 
pedometer to use during the study.  
 
After this testing, we will ask you to wear a pedometer for one week while going about your 
normal routine.  During this week, we ask that you place the pedometer in your front pocket or 
on your belt or waistband.  You will wear it during all waking hours (except when swimming or 
showering).  You should not change your usual activity patterns during this one-week time 
period.  During this week, a piece of tape will be placed over the pedometer display to prevent 
you from seeing the step counts.  At the end of this week, you will return to the laboratory so we 
can collect information from your pedometer.  We will use this information to confirm your 
eligibility for the study in terms of habitual physical activity level (sedentary/insufficiently 
active).  If you do not meet the eligibility criteria, then the testing process will end, and you will 
not be able to participate in the study.  You will be given the collected health information.  If you 
do meet the eligibility criteria, you will be shown how to use the physical activity-related 
website.  This second visit will last about 60 minutes.           
 
BLACKBOARD LEARN AND EXERCISE TRAINING  
If you complete all testing, the one-week walking period, and you meet all eligibility 
requirements, you will be granted access to the physical activity-related website.  You will 
access the website through Blackboard Learn.  This is on the University of Tennessee website 
and will require the use of your UTK username and password.  You are asked to view a tutorial 
the first time you access it.  This tutorial will show you how to use the website.  You will also 
wear the pedometer everyday during waking hours (except when swimming or showering) 
throughout the eight-week study.   
 
You will receive a minimum physical activity recommendation that will use a daily step goal.  
You will be encouraged to walk at least 3,000 steps above your average daily baseline step count 
on at least 5 days each week for eight weeks.  You will be encouraged to gradually increase the 
number of steps you take until you reach this goal.  You will use the website to log your daily 
physical activity, including your steps per day.   
 
The study website will have a section where you can access weekly lessons, which will consist 
of informational sheets, videos, articles, and external links.  You will be encouraged to read and 
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view this information each week.  This part of the website is meant to assist you in obtaining 
knowledge, skills, and attitudes that will help you meet your walking goals.  The study website 
will also have a section (the discussion board) where you can share information with other 
participants.  This part of the website is meant to provide encouragement and support for you 
while you are working to become more active.  You will be encouraged to enter the discussion 
board portion of the website a minimum of three times each week to view and draft posts.  The 
study leader, Courtney Monroe, will also access this discussion board and provide feedback and 
information for participants.  The study researchers will track data that you put into the website 
and also track how often you log into the website.   
 
At the end of the eight-week study, you will return to the laboratory in order to repeat the tests 
that were performed during the first visit.  We will also ask you to complete a survey about 
which parts of the research study were most satisfying for you.  This testing period will last 





The risks associated with light-to-moderate-intensity physical activity/exercise, including 
musculoskeletal injuries, fatigue, nausea, breathlessness, lightheadedness, dizziness, fainting, 
mild muscle soreness, abnormal blood pressure responses, and heart attack, are very low in 
healthy individuals.  The probability of experiencing an injury at the onset of a walking program 
is low.  Individuals who are at increased risk for experiencing these responses will not be 
enrolled in the study.  No known risks exist concerning the other laboratory tests you will 
complete. 
 
BENEFITS OF PARTICIPATION 
 
You will receive your height, weight, body fat percentage, waist circumference, and blood 
pressure values.  You will also obtain information and advice concerning physical activity and 
exercise, and in turn, perhaps gain some of the skills, attitudes, and knowledge necessary to lead 




All collected data will be treated as confidential.  Identification numbers will be used on our data 
sheets to identify you as opposed to personal identifiers, such as your name and date of birth 
among others.  Data will be stored in a locked file cabinet in the Health, Physical Education, and 
Recreation building (room 136C).  All collected data, including data tied to Blackboard Learn, 
will only be accessible to us.  The collected information will be used in research reports and 








EMERGENCY MEDICAL TREATMENT 
 
The University of Tennessee does not automatically reimburse you for medical claims or other 
compensation.  If physical injury is suffered in the course of research, or for more information, 




If you have questions at any time about the study or the procedures, (or you experience adverse 
effects as a result of participating in this study,) you may contact Courtney Monroe, at The 
University of Tennessee, 1914 Andy Holt Avenue, Knoxville, TN 37996 or (865)-974-6040.  If 
you have any questions about your rights as a participant, please contact the Office of Research 




Your participation in this study is voluntary; you may decline to participate without penalty.  If 
you decide to participate, you may withdraw from the study at anytime without penalty and 
without loss of benefits to which you are otherwise entitled.  If you withdraw from the study 
before data collection is completed, any data collected from you may be used for research unless 
you specify otherwise.  If you do not wish for your data to be used for research, please let the 
investigator (Courtney Monroe) know, and it will be destroyed. 
 
CONSENT 
By signing this consent form, I am indicating that I have read the above information, received a 
copy of this form, and agree to participate in the study. 
 
_________________________________   
Print Name  
 
_________________________________     _____________ 
Your signature        Date 
 
_________________________________     _____________ 
Investigator’s signature       Date
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ATTENTION UTK FACULTY AND STAFF!!  
                                       VOLUNTEERS NEEDED 
                                  FOR A RESEARCH STUDY 
Researchers from the Department of Kinesiology, Recreation, and Sport 
Studies at UT are conducting a research study this fall. The study involves 
the examination of the usefulness of an eight-week, Internet-based 
intervention for promoting walking among university faculty and staff.  
You may be able to participate if: 
 you are a UTK faculty or staff member  
 you are sedentary/insufficiently active  
 you are between the ages of 18 and 64 years 
 *Eligible participants will have the opportunity to: 
 ACCESS A SUPPORTIVE WEBSITE 
 WEAR A PEDOMETER (STEP COUNTER) DURING THE 
STUDY 
 UNDERGO THE FOLLOWING FREE HEALTH/FITNESS-
RELATED TESTS: 
1. Blood Pressure 
2. Body Composition 
3. Waist Circumference 
4. Height and Weight 
 
*You will receive training on how to use the supportive website (one 60-
minute session) and undergo the health/fitness-related tests at the beginning 
and end of the intervention (75 minutes per session).  All training and testing 
will take place in the Applied Exercise Physiology Laboratory in the HPER 
Building on the UT campus.  All data will be kept strictly confidential.  
     
                                              
                                                                             
If you are interested in participating, or would like more information, then please 
contact Courtney Monroe 
(e-mail: cmonroe9@utk.edu) or (phone: 865-974-6040)
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Attention UTK faculty and staff:   
 
Thinking about walking more on a regular basis in an effort to improve your health/fitness, but 
would like some motivation, support, ideas, and advice to help ensure success?  Want to be part 
of an innovative UTK program that delivers all of the help you need in one of the most 
convenient and accessible ways possible?  If you answered yes, then it is time for you to consider 
becoming part of an exciting, new study centered on the usefulness of a Blackboard Internet- 
technology intervention for promoting walking among university faculty and staff.   
 
If you are a UTK faculty or staff member who is relatively inactive/insufficiently active, as well 
as between the ages of 18 and 64 years, then you may be eligible to participate.  Eligible 
participants will participate in an eight-week intervention this fall that will involve access to a 
supportive website, the use of a pedometer, and three visits to the Applied Exercise Physiology 
Laboratory in the Health, Physical Education, and Recreation building on the UT campus for a 
website training session (60 minutes) and FREE health/fitness testing (two 75-minute sessions).  
Please find attached a recruitment flyer, which contains pertinent information about the study.   
 
If you are interested in participating in the study or would like more information about it, then 






Are you a UTK faculty or staff member who is thinking about walking more on a regular basis in 
an effort to improve your health/fitness, but would like some motivation, support, ideas, and 
advice to help ensure success?  Want to be part of an innovative UTK program that delivers all 
of the help you need in one of the most convenient and accessible ways possible?  If you 
answered yes, then it is time for you to consider becoming part of an exciting, new study 
centered on the usefulness of a Blackboard Internet- technology intervention for promoting 
walking among university faculty and staff.   
 
If you are relatively inactive/insufficiently active, as well as between the ages of 18 and 64 years, 
then you may be eligible to participate.  Eligible participants will participate in an eight-week 
intervention this fall that will involve access to a supportive website, the use of a pedometer, and 
three visits to the Applied Exercise Physiology Laboratory in the Health, Physical Education, 
and Recreation building on the UT campus for a website training session (60 minutes) and FREE 
health/fitness testing (two 75-minute sessions).   
 
If you are interested in participating in the study or would like more information about it, then 


























HEALTH HISTORY QUESTIONNAIRE 
 
SUBJECT NUMBER________     DATE____________ 
 
Please complete this form.  This information will only be used for research purposes and will not 
be made public. 
 
Please circle one choice for each item.   
 
PHYSICAL ACTIVITY 
1. Are you currently participating in a program to increase your physical activity level? If 
yes, please describe. 
 
Yes  No 
 
2. Are you able to walk 1/4 mile continuously without pain or discomfort? 
 
Yes  No 
3. Do you have an implanted pacemaker or defibrillator? 
Yes  No 
 
PRESENT SYMPTOM REVIEW 
 
4. Have you recently had any of the following symptoms?  Please check the appropriate 
column. 
 
SYMPTOM YES NO 
Pain or discomfort in the chest, neck, jaw, or arms   
Shortness of breath    
Heart palpitations   
Severe headache   
Coughing up blood   
Low blood sugar   
Feeling faint or dizzy   
Leg numbness   
Frequent urination   
Blood in urine   
Leg or ankle swelling   
Significant emotional problem   
Blurred vision   
Difficulty walking   






Please circle one choice for each item. 
 
5. Do you currently smoke? 
Yes  No 
 
6. Are you taking any medications? If yes, please describe. 
Yes  No 
 
7. Are you currently pregnant or planning to become pregnant during the next 3 months? 
Yes  No  Not Applicable 
 
I have been given the opportunity to ask questions about any of the above items that were 
























Part III and Part IV 
 


























GENERAL INFORMATION QUESTIONNAIRE 
 
SUBJECT NUMBER________     DATE____________ 
 
Please complete this form.  This information will only be used for research purposes and will not 
be made public. 
 
AGE_____________  DATE OF BIRTH_______________ 
 
Please circle one choice for each item.  
 
SEX: Male  Female 
 
RACE:  Caucasian African-American Asian-American Other 
 
EMPLOYMENT CLASSIFICATION: Faculty Staff 
 
EDUCATIONAL ATTAINMENT:  
 
High school diploma or GED         Some college         Bachelor’s degree        
 Graduate degree 
 
1. Are you comfortable using a computer to access the Internet?  
 
Yes  No 
 
2. Do you have access to the Internet at home?  
 
Yes  No 
(If you answered “No,” then skip to question # 4). 
 
3. Approximately how often do you use the Internet at home? 
 
Never     Less than or equal to 4 times per month        Several times a week         
 
Almost everyday        Daily 
 
4. Do you have access to the Internet at work?  
 
Yes  No 
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 (If you answered “No,” then you have reached the end of the questionnaire). 
 
5. Approximately how often do you use the Internet at work? 
 
Never     Less than or equal to 4 times per month        Several times a week         
 

























INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE 
We are interested in finding out about the kinds of physical activities that people do as part of 
their everyday lives.  The questions will ask you about the time you spent being physically active 
in the last 7 days.  Please answer each question even if you do not consider yourself to be an 
active person.  Please think about the activities you do at work, as part of your house and yard 
work, to get from place to place, and in your spare time for recreation, exercise or sport. 
 
Think about all the vigorous activities that you did in the last 7 days.  Vigorous physical 
activities refer to activities that take hard physical effort and make you breathe much harder than 
normal.  Think only about those physical activities that you did for at least 10 minutes at a time. 
 
1. During the last 7 days, on how many days did you do vigorous physical activities like 
heavy lifting, digging, aerobics, or fast bicycling?  
 
_____ days per week  
 
   No vigorous physical activities  Skip to question 3 
 
2. How much time did you usually spend doing vigorous physical activities on one of those 
days? 
 
_____ hours per day 
_____ minutes per day  
 
  Don’t know/Not sure  
 
Think about all the moderate activities that you did in the last 7 days.  Moderate activities refer 
to activities that take moderate physical effort and make you breathe somewhat harder than 
normal.  Think only about those physical activities that you did for at least 10 minutes at a time. 
 
3. During the last 7 days, on how many days did you do moderate physical activities like 
carrying light loads, bicycling at a regular pace, or doubles tennis?  Do not include 
walking. 
 
_____ days per week 
 




4. How much time did you usually spend doing moderate physical activities on one of 
those days? 
 
_____ hours per day 
_____ minutes per day 
 
  Don’t know/Not sure  
 
Think about the time you spent walking in the last 7 days.  This includes at work and at home, 
walking to travel from place to place, and any other walking that you might do solely for 
recreation, sport, exercise, or leisure. 
 
5. During the last 7 days, on how many days did you walk for at least 10 minutes at a time?   
_____ days per week 
  
   No walking     Skip to question 7 
 
6. How much time did you usually spend walking on one of those days? 
 
_____ hours per day 
_____ minutes per day  
 
  Don’t know/Not sure  
 
The last question is about the time you spent sitting on weekdays during the last 7 days.  Include 
time spent at work, at home, while doing course work and during leisure time.  This may include 
time spent sitting at a desk, visiting friends, reading, or sitting or lying down to watch television. 
 
7. During the last 7 days, how much time did you spend sitting on a week day? 
 
_____ hours per day 
_____ minutes per day  
 
  Don’t know/Not sure  
 


























SOCIAL SUPPORT FOR EXERCISE SCALE 
The following questions refer to social support for your exercise. 
The following is a list of things people might do or say to someone who is trying to exercise 
regularly.  Please read and answer every question.  If you are not trying to exercise, then some of 
the questions may not apply to you. 
Please rate each question twice.  Under “Family,” rate how often anyone living in your 
household has said or done what is described during the past 3 months.  Under “Friends,” rate 
how often your friends, acquaintances, or coworkers have said or done what is described during 
the past 3 months. 
Please write one number from the following rating scale in each space: 
 
1 = none 
2 = rarely 
3 = a few times 
4 = often 
5 = very often 
0 = does not apply 
 Family Friends 
1. Exercised with me   
2. Offered to exercise with me   
3. Gave me helpful reminders to exercise (“Are you going to exercise 
tonight?”) 
  
4. Gave me encouragement, to stick with my exercise program    
5. Changed their schedule so we could exercise together   
6. Discussed exercise with me   
7. Complained about the time I spend exercising   
8. Criticized me or made fun of me for exercising   
9. Gave me rewards for exercising (bought me something or gave me 
something I like) 
  
10. Planned for exercise on recreational outings   
11. Helped plan events around my exercise   
12. Asked me for ideas on how they can get more exercise   
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PLEASE READ THESE INSTRUCTIONS  
 
The purpose of this questionnaire is to determine the extent of your use of and satisfaction with 
the online walking program.  The information obtained from this questionnaire will allow us 
(investigators) to (1) explore the relationship between the components of the online walking 
program and physical activity behavior, exercise-related thoughts/experiences, and retention and 
(2) gain a better understanding of the strengths and weaknesses of the online walking program, 
which will help inform the refinement of it.  When you are ready to begin, please read each 
statement or question.  Choose your answer and circle the corresponding number or check the 
corresponding box.  Please answer the open-ended questions if applicable, as well.  If you have 
any questions, please ask the study leader, Courtney Monroe.     
 
Website Access______________________________________________________________________________________ 
Question Never     Less than one     Weekly    Several times    Daily     More than one 
               time per week                         per week                        time per day                        
1. On average, how often did you log-on 
to the website during the duration of the 
entire eight-week study? (If you answered 
“Never,” then skip to question # 14) 
 
 




Statement Yes                    No 
2. I watched part or all of the video tutorial. (If you answered 
“No,”  then skip to question #4) 
       
 Strongly         Disagree        Undecided         Agree           Strongly 
Disagree                                                                                 Agree 




Statement     Never              Seldom         Sometimes        Usually           Always 
 
4. I read the motivational tips (If you 
answered “Never,” then skip to question 
#6) 
 




Yes                    No 
5. I actually applied at least some of the 
strategies and/or information provided via 
the motivational tips. 
       
 
Question 
   
    None              Some          About Half         Most               All 
                                                
6. How many of the eight weekly 
informational folders did you access at 
least once? (If you answered “None,”  
then skip to question # 14) 
 
 
       
       1                      2                      3                     4                     5 
 
7. I read the informational handout (at 
least once) that was part of each weekly 
folder I accessed.  
 
      1                      2                      3                     4                     5 
 
8. I read the article or articles (at least 
once) that was/were part of each weekly 
folder I accessed.  
 





Statement Never              Seldom         Sometimes        Usually           Always 
                                                                                 
9. I viewed the video or videos (at least 
once) that was/were part of each weekly 
folder I accessed. 
 
       1                      2                      3                     4                     5 
 
10. I clicked on the external link or links 
(at least once) that was/were part of each 
weekly folder I accessed.  
 
       1                      2                      3                     4                     5 
 
 Strongly         Disagree        Undecided         Agree           Strongly 
Disagree                                                                                  Agree 
11. Overall, I thought the materials in 
each weekly folder that I accessed were 
easy to understand. 
 
1                      2                      3                     4                     5 
 
12. Overall, I thought the materials in 
each weekly folder that I accessed were 
useful. 
1                      2                      3                     4                     5 
 
13. Overall, I actually applied at least 
some of the strategies and/or information 




1                      2                      3                     4                     5 
 
 
Pedometer and Physical Activity Log____________________________________________________________________ 
Question Never              Seldom         Sometimes        Usually           Always 
 
14.  I wore my pedometer as advised 
during the duration of the eight-week 
study. (If you answered “Never,” then 
skip to question # 22) 
 
       1                      2                      3                     4                     5 
Statement Strongly         Disagree        Undecided         Agree           Strongly 
Disagree                                                                                 Agree 
15.  I thought the pedometer was a useful 
and supportive tool. 
1                      2                      3                     4                     5 
 
16. I enjoyed using the pedometer. 1                      2                      3                     4                     5 
17. I thought it was difficult to meet the 
daily step goal. 
1                      2                      3                     4                     5 
 Yes                    No 
18.  I used the online physical activity log 
to report my steps and received feedback 
at least once during the duration of the 
eight-week study. (If you answered “No,” 
then skip to question # 22) 
       
  
Strongly         Disagree        Undecided         Agree           Strongly 
Disagree                                                                                 Agree 
19. I thought the online physical activity 
log was easy to use. 
1                      2                      3                     4                     5 
 
20. I thought the online physical activity 
log was useful. 
1                      2                      3                     4                     5 
 
Statement Strongly         Disagree        Undecided         Agree           Strongly 
Disagree                                                                                 Agree 
 
21. I thought the feedback I received after 
I submitted each weekly physical activity 
log was helpful. 
 
 












Statement Never     Less than one     Weekly    Several times    Daily     More than one 
               time per week                        per week                         time per day                        
22.  On average, how often did you access 
the discussion board to read posts by 
other individuals during the duration of 
the eight-week study?  
      
     1                   2                      3                   4                  5                     6  
23.  On average, how often did you access 
the discussion board to draft posts during 
the duration of the eight-week study?  
      
     1                   2                      3                   4                  5                     6  
(If you answered “Never” for both question # 22 and question # 23, then skip to question # 27) 
 
Statement Strongly         Disagree        Undecided         Agree           Strongly 
Disagree                                                                                 Agree 
24. I thought the discussion board was 
easy to use. 
1                      2                      3                     4                     5 
 
25. I liked the format of the discussion 
board. 
1                      2                      3                     4                     5 
 
26. I thought the discussion board was 
helpful. 
1                      2                      3                     4                     5 
 
 
Statement Yes                    No 
27. I participated in a live chat at least 
once during the duration of the eight-
week study. (If you answered “No,” then 
skip to question # 30) 
       
 Strongly         Disagree        Undecided         Agree           Strongly 
Disagree                                                                                 Agree 
28. I thought the live chat function was 
easy to use. 
1                      2                      3                     4                     5 
 
29. I thought the live chat function was 
helpful. 
1                      2                      3                     4                     5 
 
 
Statement Yes                    No 
30.  I contacted the investigator at least 
once during the duration of the eight-
week study, using the messaging function. 
(If you answered “No,” then skip to 
question # 35) 
       
 Never              Seldom         Sometimes        Usually           Always 
                                                                                 
31. I read the message(s) I received from 
the investigator in response to my 
message(s). 
 







Strongly         Disagree        Undecided         Agree           Strongly  
Disagree                                                                                 Agree 
32. I thought the message system was 
easy to use. 
 
1                      2                      3                     4                     5 
 
33. I thought the reply (or replies) I 
received from the investigator was/were 
timely.  
 
1                      2                      3                     4                     5 
 
34. I thought the reply (or replies) I 
received from the investigator was/were 
helpful. 
 








Statement Strongly         Disagree        Undecided         Agree           Strongly 
Disagree                                                                                 Agree 
35. I thought the study website was easy 
to use/navigate. 
      1                      2                      3                     4                     5 
36. I thought the study website was 
attention grabbing.  
 
1                      2                      3                     4                     5 
37. Overall, I thought the study website 
was easy to understand. 
 
1                      2                      3                     4                     5 
38. Overall, I thought the study website 
was helpful. 
 
1                      2                      3                     4                     5 
39. Overall, I actually applied at least 
some of the strategies and/or information 
provided via the study website. 
 
 
1                      2                      3                     4                     5 
40. I plan to continue using the strategies 
and information I gathered from the study 
website.  
 
1                      2                      3                     4                     5 
41. Overall, I was satisfied with the online 
walking program. 
1                      2                      3                     4                     5 
42. I would recommend this online 
walking program to a friend, co-worker, 
and/or family member. 
 
1                      2                      3                     4                     5 
 








45. What did you dislike about the online walking program? 
 
 
46. Do you have any suggestions or recommendations related to the improvement of or modifications that should be  
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INFORMED CONSENT FORM 
 
Knoxville Moves:  Log-in and Get Mobile 
Principal Investigator:  Courtney Monroe 
Address: Department of Kinesiology, Recreation, and Sport Studies 
College of Education, Health, and Human Sciences 
The University of Tennessee  
1914 Andy Holt Avenue 
303 HPER Bldg. 
Knoxville, TN 37996-2700 




You are invited to take part in a research study entitled “Knoxville Moves:  Log-in and Get 
Mobile.”  The goal of this study is to examine the usefulness of an Internet- and smartphone-
based program for promoting walking among adults.  The study specifically involves the 
examination of how well the different features of the online walking program work.  If you give 
your consent, you will attend a testing session in the Applied Exercise Physiology Laboratory in 
the Health, Physical Education, and Recreation Building (room 318) on the University of 
Tennessee campus that will last approximately 75 minutes.  You will not eat or drink within four 
hours of the tests.  You will not perform any exercise within 12 hours of the tests.  You will need 




1. You will initially complete four questionnaires (general information, health history, physical 
activity readiness, and physical activity level). 
  
2. Your resting blood pressure will be measured in your right arm using a blood pressure cuff 
like you may have experienced in a doctor’s office.  You will sit in a chair for five minutes prior 
to the measurement.  Two measurements will be made at least one minute apart in order to 
ensure accuracy. 
 
3. Your height, weight, and body fat percentage will be measured.  For these measurements you 
will be asked to remove your shoes and socks. We will measure your body fat percentage, using 
the bioelectrical impedance analysis (B.I.A.) technique.  The machine we use looks like standard 
bathroom scales with handles added.  This measurement involves a low-level electrical current 
that is used to determine how much lean tissue and fat tissue is in your body.  This procedure 
takes less than a minute and just requires you to stand on the scale while holding onto the 
handles. 
 
The information from these tests will be used in part to confirm your eligibility for this study.  If 
you do not meet the eligibility criteria, then the testing process will end, and you will not be able 




4. The distance around your waist will be measured with a tape measure.  Two measurements 
will be made in order to ensure accuracy. 
 
5. You will complete four additional questionnaires.  The questions are related to your thoughts 
and experiences related to exercise.  
 
6. Finally, we will ask you to walk in the hallway at a normal pace for about 20 feet.  We use that 
test to see how far you move with each step – your stride length.  That information will be 
entered into a pedometer so we can estimate how far you walk each day.  You will be given a 
pedometer to use during the study.  
 
After this testing, we will ask you to wear a pedometer for one week while going about your 
normal routine.  During this week, we ask that you place the pedometer in your front pocket or 
on your belt or waistband.  You will wear it during all waking hours (except when swimming or 
showering).  You should not change your usual activity patterns during this one-week time 
period.  During this week, a piece of tape will be placed over the pedometer display to prevent 
you from seeing the step counts.  At the end of this week, you will return to the laboratory so we 
can collect information from your pedometer.  We will use this information to confirm your 
eligibility for the study in terms of habitual physical activity level (sedentary/insufficiently 
active).  If you do not meet the eligibility criteria, then the testing process will end, and you will 
not be able to participate in the study.  You will be given the collected health information.  If you 
do meet the eligibility criteria, you will be shown how to use the physical activity-related 
websites and smartphone application. The study leader will let you know that you will be 
connected with four other participants online when you start the first week of the program.  You 
will be encouraged to interact with these four other participants throughout the program.  You 
will be asked to think about what you want to discuss with the other four participants during your 
initial online meeting with them (e.g., introductions, why you joined the walking program, what 
you hope to gain from the walking program).  This second visit will last about 75 minutes.           
 
BLACKBOARD LEARN (CourseSites) AND EXERCISE TRAINING  
If you complete all testing, the one-week walking period, and you meet all eligibility 
requirements, you will be granted access to the physical activity-related websites and smartphone 
application.  You will be assigned to one of two groups.  Since, the study specifically involves 
the examination of how well the different features of this online program work, every participant 
will not have access to the same features.  You will access one website (Omron website) using 
your own e-mail address and a password issued to you by the study leader.  You will access 
another website through Blackboard Learn (CourseSites).  This will require the use of your 
personal username and password.  You are asked to view two tutorials the first time you access 
it.  These tutorials will show you how to use the Internet/smartphone intervention.  You will also 
wear the pedometer everyday during waking hours (except when swimming or showering) 
throughout the 12-week study.   
 
You will receive a minimum physical activity recommendation that will use a daily step goal.  
You will be encouraged to walk at least 3,000 steps above your average daily baseline step count 




number of steps you take until you reach this goal.  You will upload your pedometer data to the 
Omron website and also log your steps and physical activity through the Blackboard Learn 
website.   
 
The supportive Blackboard Learn website will provide information about staying active.  You 
will be encouraged to read and view this information.  It will also have sections (discussion 
board, instant message system, and live chats) where you can share information with the other 
four participants you connect with online during the first week of the program.  You will be 
encouraged to enter the discussion board a minimum of three times each week to view and draft 
posts.  The study leader will also access this discussion board and provide information for the 
participants, sending an e-mail and posting an announcement when a new message has been 
posted.  You will also be encouraged to access and use the instant message and live chat features.  
The study researchers will track data that you put into both the Blackboard Learn website and 
Omron website and also track how often you log in to the Blackboard Learn website.  
 
At the midpoint of the study (6 weeks), you will receive an e-mail from the study leader.  You 
will be asked to complete four questionnaires about your thoughts and experiences related to 
exercise.  These questionnaires will be administered online.  
 
At the end of the 12-week study, you will return to the laboratory in order to repeat the tests that 
were performed during the first visit.  We will also ask you to complete a survey about which 
parts of the research study were most satisfying for you.  This testing period will last 
approximately 75 minutes.  You will also return your pedometer to the researchers at this 
meeting. 
 
One-year after the completion of the study, we will contact you via telephone or e-mail and ask 




The risks associated with light-to-moderate-intensity physical activity/exercise, including 
musculoskeletal injuries, fatigue, nausea, breathlessness, lightheadedness, dizziness, fainting, 
mild muscle soreness, abnormal blood pressure responses, and heart attack, are very low in 
healthy individuals.  The probability of experiencing an injury at the onset of a walking program 
is low.  Individuals who are at increased risk for experiencing these responses will not be 
enrolled in the study.  No known risks exist concerning the other laboratory tests you will 
complete. 
 
BENEFITS OF PARTICIPATION 
 
You will receive your height, weight, body fat percentage, waist circumference, and blood 
pressure values.  You will also obtain information and advice concerning physical activity and 
exercise, and in turn, perhaps gain some of the skills, attitudes, and knowledge necessary to lead 







All collected data will be treated as confidential.  Identification numbers will be used on our data 
sheets to identify you as opposed to personal identifiers, such as your name and date of birth 
among others.  Data will be stored in a locked file cabinet in the Health, Physical Education, and 
Recreation building (room 136C).  All collected data, including data tied to Blackboard Learn 
and the Omron website, will only be accessible to us.  The collected information will be used in 





There will be no financial compensation for your participation in this study. 
 
EMERGENCY MEDICAL TREATMENT 
 
The University of Tennessee does not automatically reimburse you for medical claims or other 
compensation.  If physical injury is suffered in the course of research, or for more information, 




If you have questions at any time about the study or the procedures, (or you experience adverse 
effects as a result of participating in this study,) you may contact Courtney Monroe, at The 
University of Tennessee, 1914 Andy Holt Avenue, Knoxville, TN 37996 or (865)-974-6040.  If 
you have any questions about your rights as a participant, please contact the Office of Research 




Your participation in this study is voluntary; you may decline to participate without penalty.  If 
you decide to participate, you may withdraw from the study at anytime without penalty and 
without loss of benefits to which you are otherwise entitled.  If you withdraw from the study 
before data collection is completed, any data collected from you may be used for research unless 
you specify otherwise.  If you do not wish for your data to be used for research, please let the 















By signing this consent form, I am indicating that I have read the above information, received a 
copy of this form, and agree to participate in the study. 
 
 
_________________________________   
Print Name  
 
 
_________________________________     _____________ 
Your signature        Date 
 
 
_________________________________     _____________ 




INFORMED CONSENT FORM 
 
Knoxville Moves:  Log-in and Get Mobile 
Principal Investigator:  Courtney Monroe 
Address: Department of Kinesiology, Recreation, and Sport Studies 
College of Education, Health, and Human Sciences 
The University of Tennessee  
1914 Andy Holt Avenue 
303 HPER Bldg. 
Knoxville, TN 37996-2700 




You are invited to take part in a research study entitled “Knoxville Moves:  Log-in and Get 
Mobile.”  The goal of this study is to examine the usefulness of an Internet- and smartphone-
based program for promoting walking among adults.  The study specifically involves the 
examination of how well the different features of the online walking program work.  If you give 
your consent, you will attend a testing session in the Applied Exercise Physiology Laboratory in 
the Health, Physical Education, and Recreation Building (room 318) on the University of 
Tennessee campus that will last approximately 75 minutes.  You will not eat or drink within four 
hours of the tests.  You will not perform any exercise within 12 hours of the tests.  You will need 




1. You will initially complete four questionnaires (general information, health history, physical 
activity readiness, and physical activity level). 
 
2. Your resting blood pressure will be measured in your right arm using a blood pressure cuff 
like you may have experienced in a doctor’s office.  You will sit in a chair for five minutes prior 
to the measurement.  Two measurements will be made at least one minute apart in order to 
ensure accuracy. 
 
3. Your height, weight, and body fat percentage will be measured.  For these measurements you 
will be asked to remove your shoes and socks. We will measure your body fat percentage, using 
the bioelectrical impedance analysis (B.I.A.) technique.  The machine we use looks like standard 
bathroom scales with handles added.  This measurement involves a low-level electrical current 
that is used to determine how much lean tissue and fat tissue is in your body.  This procedure 






The information from these tests will be used in part to confirm your eligibility for this study.  If 
you do not meet the eligibility criteria, then the testing process will end, and you will not be able 
to participate in the study.  You will be given the collected health information. 
 
4. The distance around your waist will be measured with a tape measure.  Two measurements 
will be made in order to ensure accuracy. 
 
5. You will complete four additional questionnaires.  The questions are related to your thoughts 
and experiences related to exercise.  
 
6. Finally, we will ask you to walk in the hallway at a normal pace for about 20 feet.  We use that 
test to see how far you move with each step – your stride length.  That information will be 
entered into a pedometer so we can estimate how far you walk each day.  You will be given a 
pedometer to use during the study.  
 
After this testing, we will ask you to wear a pedometer for one week while going about your 
normal routine.  During this week, we ask that you place the pedometer in your front pocket or 
on your belt or waistband.  You will wear it during all waking hours (except when swimming or 
showering).  You should not change your usual activity patterns during this one-week time 
period.  During this week, a piece of tape will be placed over the pedometer display to prevent 
you from seeing the step counts.  At the end of this week, you will return to the laboratory so we 
can collect information from your pedometer.  We will use this information to confirm your 
eligibility for the study in terms of habitual physical activity level (sedentary/insufficiently 
active).  If you do not meet the eligibility criteria, then the testing process will end, and you will 
not be able to participate in the study.  You will be given the collected health information.  If you 
do meet the eligibility criteria, you will be shown how to use the physical activity-related 
websites and smartphone application.  This second visit will last about 75 minutes.           
 
BLACKBOARD LEARN (CourseSites) AND EXERCISE TRAINING  
If you complete all testing, the one-week walking period, and you meet all eligibility 
requirements, you will be granted access to the physical activity-related websites and smartphone 
application.  You will be assigned to one of two groups.  Since, the study specifically involves 
the examination of how well the different features of this online program work, every participant 
will not have access to the same features.  You will access one website (Omron website) using 
your own e-mail address and a password issued to you by the study leader.  You will access 
another website through Blackboard Learn (CourseSites).  This will require the use of your 
personal username and password.  You are asked to view two tutorials the first time you access 
it.  These tutorials will show you how to use the Internet/smartphone intervention.  You will also 
wear the pedometer everyday during waking hours (except when swimming or showering) 
throughout the 12-week study.   
 
You will receive a minimum physical activity recommendation that will use a daily step goal.  
You will be encouraged to walk at least 3,000 steps above your average daily baseline step count 
on at least 5 days each week for 12 weeks.  You will be encouraged to gradually increase the 




Omron website and also log your steps and physical activity through the Blackboard Learn 
website.   
 
The supportive Blackboard Learn website will provide information about staying active.  You 
will be encouraged to read and view this information.  The study researchers will track data that 
you put into both the Blackboard Learn website and Omron website and also track how often you 
log in to the Blackboard Learn website.  
 
At the midpoint of the study (6 weeks), you will receive an e-mail from the study leader.  You 
will be asked to complete four questionnaires about your thoughts and experiences related to 
exercise.  These questionnaires will be administered online.  
 
At the end of the 12-week study, you will return to the laboratory in order to repeat the tests that 
were performed during the first visit.  We will also ask you to complete a survey about which 
parts of the research study were most satisfying for you.  This testing period will last 
approximately 75 minutes.  You will also return your pedometer to the researchers at this 
meeting. 
 
One-year after the completion of the study, we will contact you via telephone or e-mail and ask 




The risks associated with light-to-moderate-intensity physical activity/exercise, including 
musculoskeletal injuries, fatigue, nausea, breathlessness, lightheadedness, dizziness, fainting, 
mild muscle soreness, abnormal blood pressure responses, and heart attack, are very low in 
healthy individuals.  The probability of experiencing an injury at the onset of a walking program 
is low.  Individuals who are at increased risk for experiencing these responses will not be 
enrolled in the study.  No known risks exist concerning the other laboratory tests you will 
complete. 
 
BENEFITS OF PARTICIPATION 
 
You will receive your height, weight, body fat percentage, waist circumference, and blood 
pressure values.  You will also obtain information and advice concerning physical activity and 
exercise, and in turn, perhaps gain some of the skills, attitudes, and knowledge necessary to lead 




All collected data will be treated as confidential.  Identification numbers will be used on our data 
sheets to identify you as opposed to personal identifiers, such as your name and date of birth 
among others.  Data will be stored in a locked file cabinet in the Health, Physical Education, and 
Recreation building (room 136C).  All collected data, including data tied to Blackboard Learn 









There will be no financial compensation for your participation in this study. 
 
EMERGENCY MEDICAL TREATMENT 
 
The University of Tennessee does not automatically reimburse you for medical claims or other 
compensation.  If physical injury is suffered in the course of research, or for more information, 




If you have questions at any time about the study or the procedures, (or you experience adverse 
effects as a result of participating in this study,) you may contact Courtney Monroe, at The 
University of Tennessee, 1914 Andy Holt Avenue, Knoxville, TN 37996 or (865)-974-6040.  If 
you have any questions about your rights as a participant, please contact the Office of Research 




Your participation in this study is voluntary; you may decline to participate without penalty.  If 
you decide to participate, you may withdraw from the study at anytime without penalty and 
without loss of benefits to which you are otherwise entitled.  If you withdraw from the study 
before data collection is completed, any data collected from you may be used for research unless 
you specify otherwise.  If you do not wish for your data to be used for research, please let the 
investigator (Courtney Monroe) know, and it will be destroyed. 
 
CONSENT 
By signing this consent form, I am indicating that I have read the above information, received a 
copy of this form, and agree to participate in the study. 
_______________________________   
Print Name  
 
_________________________________     _____________ 
Your signature         Date 
 
_________________________________     _____________ 




ATTENTION!! VOLUNTEERS NEEDED 
                                    FOR A RESEARCH STUDY 
 
Researchers from the Department of Kinesiology, Recreation, and Sport Studies at UT are 
conducting a research study. The study involves the examination of the usefulness of a 12-
week, Internet- and smartphone-based program for promoting walking among adults.  You 
may be able to participate if: 
 
 you are between the ages of 18 and 64 years  
 you are sedentary/insufficiently physically active  
 you own a smartphone 
 *Eligible participants will have the opportunity to: 
 ACCESS SUPPORTIVE WEBSITES AND A SMARTPHONE APPLICATION 
 WEAR A PEDOMETER (STEP COUNTER) DURING THE STUDY 
 UNDERGO THE FOLLOWING FREE HEALTH/FITNESS-RELATED TESTS: 
1. Blood Pressure  
2. Body Composition 
3. Waist Circumference 
4. Height and Weight 
 
*You will receive training on how to use the supportive websites and smartphone application (one 
75-minute session) and undergo the health/fitness-related tests at the beginning and end of the 
intervention (75 minutes per session).  All training and testing will take place in the Applied Exercise 
Physiology Laboratory in the HPER Building on the UT campus.  All data will be kept strictly 
confidential.  
     
                                              
                                                                             
If you are interested in participating, or would like more information, then please 
contact Courtney Monroe 












































































































































































Attention [insert name of group]:   
 
Make a New Year’s resolution to become more physically active or just been thinking about 
walking more on a regular basis for awhile now in an effort to improve your health/fitness, but 
would like some motivation, support, ideas, and advice to help ensure success?  Want to be part 
of an innovative UTK program that delivers all of the help you need in one of the most 
convenient and accessible ways possible?  If you answered yes, then it is time for you to consider 
becoming part of an exciting, new study centered on the usefulness of an Internet and 
smartphone technology intervention for promoting walking among adults.  It is happening right 
now!  
 
If you are between the ages of 18 and 64 years, relatively inactive/insufficiently physically 
active, and own a smartphone, then you may be eligible to participate.  Eligible participants will 
participate in a 12-week program that will involve access to supportive websites and a supportive 
smartphone application, the use of a pedometer, and three visits to the Applied Exercise 
Physiology Laboratory in the Health, Physical Education, and Recreation building on the UTK 
campus for a website/smartphone application training session (75 minutes) and FREE 
health/fitness testing (two 75-minute sessions).  Please find attached a recruitment flyer, which 
contains pertinent information about the study.   
 
If you are interested in participating in the study or would like more information about it, then 







Make a New Year’s resolution to become more physically active or just been thinking about 
walking more on a regular basis for awhile now in an effort to improve your health/fitness, but 
would like some motivation, support, ideas, and advice to help ensure success?  Want to be part 
of an innovative UTK program that delivers all of the help you need in one of the most 
convenient and accessible ways possible?  If you answered yes, then it is time for you to consider 
becoming part of an exciting, new study centered on the usefulness of an Internet and 
smartphone technology intervention for promoting walking among adults.  It is happening right 
now! 
 
If you own a smartphone, are relatively inactive/insufficiently physically active, and between the 
ages of 18 and 64 years, then you may be eligible to participate.  Eligible participants will 
participate in a 12-week program that will involve access to supportive websites and a supportive 
smartphone application, the use of a pedometer, and three visits to the Applied Exercise 
Physiology Laboratory in the Health, Physical Education, and Recreation building on the UTK 
campus for a website/smartphone application training session (75 minutes) and FREE 
health/fitness testing (two 75-minute sessions).   
 
If you are interested in participating in the study or would like more information about it, then 
please contact Courtney Monroe (study leader) right away  











In the past, you have expressed interest in participating in studies at The Healthy Eating and 
Activity Laboratory (HEAL) at the University of Tennessee, Knoxville.  We are excited to 
inform you about a new study that is being conducted through the Department of Kinesiology, 
Recreation, and Sport Studies at the University of Tennessee, Knoxville.  This study is centered 
on the usefulness of an Internet and smartphone technology intervention for promoting walking 
among adults. It is happening right now!  If you are between the ages of 18 and 64 years, 
relatively inactive or insufficiently physically active, and own a smartphone, then you may be 
eligible to participate. Eligible participants will participate in a 12-week program that will 
involve access to supportive websites and a supportive smartphone application, the use of a 
pedometer, and three visits to the Applied Exercise Physiology Laboratory in the Health, 
Physical Education, and Recreation building on the University of Tennessee campus for a 
website/smartphone application training session (75 minutes) and FREE health/fitness testing 
(two 75-minute sessions).  
 
If you are interested in participating in the study or would like more information about it, then 






Courtney Monroe, M.S., H.F.S. 
Doctoral Candidate 
Department of Kinesiology, Recreation, and Sport Studies 




























GENERAL INFORMATION QUESTIONNAIRE 
 
SUBJECT NUMBER________     DATE____________ 
 
Please complete this form.  This information will only be used for research purposes and will not 
be made public. 
 
AGE________     DATE OF BIRTH____________    E-MAIL_______________   
SMARTPHONE #_________ 
 
Please circle one choice for each item.  
 
SEX: Male  Female 
 
Are you of Hispanic or Latino Origin?  Yes No 
 
RACE:  Caucasian African-American        Asian-American         Multiracial    
Other 
 
EDUCATIONAL ATTAINMENT:  
 
High school diploma or GED         Some college         Bachelor’s degree        
 Graduate degree 
  
1. Are you comfortable using a computer to access the Internet?  
 
Yes  No 
 
2. Do you have access to the Internet at home?  
 
Yes  No 
     (If you answered “No,” then skip to question # 4). 
 
3. Approximately how often do you use the Internet at home? 
 
Never      Less than or equal to 4 times per month      Several times a week         
 







4. Do you have access to the Internet at work?  
 
Yes  No 
     (If you answered “No,” then you have reached the end of the questionnaire). 
 
5. Approximately how often do you use the Internet at work? 
 
Never     Less than or equal to 4 times per month        Several times a week         
 
Almost everyday        Daily 
 
6.  Do you have access to a smartphone? 
 


























Social Support for Exercise Scale 
The following questions refer to social support for your exercise. 
The following is a list of things people might do or say to someone who is trying to exercise 
regularly.  Please read and answer every question.  If you are not trying to exercise, then some of 
the questions may not apply to you. 
Please rate each question twice.  Under “Family,” rate how often anyone living in your 
household has said or done what is described during the past 3 months.  Under “Friends,” rate 
how often your friends, acquaintances, or coworkers have said or done what is described during 
the past 3 months.  Under “Online Network,” rate how often persons you connect with via online 
networks have said or done what is described during the past 3 months.  
Please write one number from the following rating scale in each space: 
 
1 = none 
2 = rarely 
3 = a few times 
4 = often 
5 = very often 
8 = does not apply 
 
 Family Friends Online 
Network 
1. Exercised with me    
2. Offered to exercise with me    
3. Gave me helpful reminders to exercise (“Are you going to exercise 
tonight?”) 
   
4. Gave me encouragement, to stick with my exercise program     
5. Changed their schedule so we could exercise together    
6. Discussed exercise with me    
7. Complained about the time I spend exercising    
8. Criticized me or made fun of me for exercising    
9. Gave me rewards for exercising (bought me something or gave me 
something I like) 
   
10. Planned for exercise on recreational outings    
11. Helped plan events around my exercise    
12. Asked me for ideas on how they can get more exercise    
























PLEASE READ THESE INSTRUCTIONS FIRST 
 
The purpose of this questionnaire is to determine the extent of your use of and satisfaction with the online 
walking program.  The information obtained from this questionnaire will allow us (investigators) to (1) 
explore the relationship between the components of the online walking program and physical activity 
behavior, exercise-related thoughts/experiences, and retention and (2) gain a better understanding of the 
strengths and weaknesses of the online walking program, which will help inform the refinement of it.  
When you are ready to begin, please read each statement or question.  Choose your answer and circle the 
corresponding number or check the corresponding box.  Please answer the open-ended questions if 




Question Never     Less than one     Weekly    Several times    Daily     More than one 
               time per week                         per week                        time per day                        
1. On average, how often did you log-on 
to the Blackboard website during the 
duration of the entire 12-week study (If 
you answered “Never,” then skip to 
question # 17) 
 
 





 Never              Seldom         Sometimes        Usually           Always 
                                                                                 
2.  I used the Blackborad Learn 
smartphone application during the 
duration of the 12-week study (If you 
answered “Never,” then skip to question 
#5) 
 
1                      2                      3                     4                     5 
 
 Strongly         Disagree        Undecided         Agree           Strongly 
Disagree                                                                                 Agree 
3. I thought the smartphone application 
was convenient. 
 
1                      2                      3                     4                     5 
 
4. I thought the smartphone application 
was easy to navigate. 
 





Statement Yes                    No 
5. I watched part or all of the video tutorials. (If you answered 
“No,”  then skip to question #7) 
       
 Strongly         Disagree        Undecided         Agree           Strongly 
Disagree                                                                                 Agree 





Statement     Never              Seldom         Sometimes        Usually           Always 
 
7. I read the motivational tips (If you 
answered “Never,” then skip to question 
#9) 
 








Yes                    No 
8. I actually applied at least some of the 
strategies and/or information provided via 
the motivational tips. 
       
 
Question 
   
    None              Some          About Half         Most               All 
                                                
9. How many of the informational folders 
did you access at least once? (If you 




       




Pedometer and Physical Activity Log____________________________________________________________________ 
Statement Never              Seldom         Sometimes        Usually           Always 
                                                                                 
10. I read the informational handout (at 
least once) that was part of each folder I 
accessed.  
 
      1                      2                      3                     4                     5 
 
11. I read the article or articles (at least 
once) that was/were part of each folder I 
accessed.  
 
      1                      2                      3                     4                     5 
 
12. I viewed the video or videos (at least 
once) that was/were part of each folder I 
accessed. 
 
       1                      2                      3                     4                     5 
 
13. I clicked on the external link or links 
(at least once) that was/were part of each 
folder I accessed.  
 
       1                      2                      3                     4                     5 
 
 Strongly         Disagree        Undecided         Agree           Strongly 
Disagree                                                                                  Agree 
14. Overall, I thought the materials in 
each folder that I accessed were easy to 
understand. 
 
1                      2                      3                     4                     5 
 
15. Overall, I thought the materials in 
each folder that I accessed were useful. 
1                      2                      3                     4                     5 
 
16. Overall, I actually applied at least 
some of the strategies and/or information 
provided via each folder that I accessed. 
 
 
1                      2                      3                     4                     5 
 
Question Never              Seldom         Sometimes        Usually           Always 
 
17.  I wore my pedometer as advised 
during the duration of the 12-week study. 
(If you answered “Never,” then skip to 
question # 21) 
 
       1                      2                      3                     4                     5 
Statement Strongly         Disagree        Undecided         Agree           Strongly 
Disagree                                                                                 Agree 
18.  I thought the pedometer was a useful 
and supportive tool. 
1                      2                      3                     4                     5 
 
19. I enjoyed using the pedometer. 1                      2                      3                     4                     5 
20. I thought it was difficult to meet the 









Communication (if applicable)      _______________________________________________________________________ 
Statement Never     Less than one     Weekly    Several times    Daily     More than one 
               time per week                        per week                         time per day                        
27.  On average, how often did you access 
the discussion board to read posts by 
other individuals during the duration of 
the 12-week study?  
      
     1                   2                      3                   4                  5                     6  
28.  On average, how often did you access 
the discussion board to draft posts during 
the duration of the 12-week study?  
      
     1                   2                      3                   4                  5                     6  
(If you answered “Never” for both question # 27 and question # 28, then skip to question # 33) 
Statement Never              Seldom         Sometimes        Usually           Always 
                                                                                 
29.  I used the Blackborad Learn 
smartphone application during the 
duration of the 12-week study to read 
and/or draft discussion board posts. 
 
1                      2                      3                     4                     5 
 
Statement Strongly         Disagree        Undecided         Agree           Strongly 
Disagree                                                                                 Agree 
30. I thought the discussion board was 
easy to use. 
1                      2                      3                     4                     5 
 
31. I liked the format of the discussion 
board. 
1                      2                      3                     4                     5 
 
32. I thought the discussion board was 
helpful. 





Statement Yes                    No 
33. I participated in a live chat at least 
once during the duration of the 12-week 
study. (If you answered “No,” then skip 
to question # 36) 
       
 Yes                    No 
21.  I used the online physical activity log 
on the Blackboard website to report my 
physical activity and/or uploaded my 
pedometer data to the Omron website at 
least once during the duration of the 12-
week study. (If you answered “No,” then 
skip to question # 27) 
       
  
Strongly         Disagree        Undecided         Agree           Strongly 
Disagree                                                                                 Agree 
22. I thought the online physical activity 
log was easy to use. 
1                      2                      3                     4                     5 
 
23. I thought the online physical activity 
log was useful. 
1                      2                      3                     4                     5 
 
24. I thought the Omron website was easy 
to use. 
1                      2                      3                     4                     5 
 
25.  I thought the Omron website was 
useful. 
1                      2                      3                     4                     5 
 
Statement Strongly         Disagree        Undecided         Agree           Strongly 
Disagree                                                                                 Agree 
 
26. I thought the feedback I received after 
I uploaded my steps/submitted my 
physical activity information was helpful. 
 
 










Strongly         Disagree        Undecided         Agree           Strongly 
Disagree                                                                                 Agree 
34. I thought the live chat function was 
easy to use. 
1                      2                      3                     4                     5 
 
35. I thought the live chat function was 
helpful. 
1                      2                      3                     4                     5 
 
 
Statement Yes                    No 
36. I used the instant message function at 
least once during the duration of the 12-
week study. (If you answered “No,” then 
skip to question # 39) 
       
 Strongly         Disagree        Undecided         Agree           Strongly 
Disagree                                                                                 Agree 
37. I thought the instant message function 
was easy to use. 
1                      2                      3                     4                     5 
 
38. I thought the instant message function 
was helpful. 
1                      2                      3                     4                     5 
 
 
Statement Yes                    No 
39.  I contacted the investigator at least 
once during the duration of the 12-week 
study. (If you answered “No,” then skip 
to question # 41) 
       
 Never              Seldom         Sometimes        Usually           Always 
                                                                                 
40. I read the message(s) I received from 
the investigator in response to my 
message(s). 
 





Statement Strongly         Disagree        Undecided         Agree           Strongly 
Disagree                                                                                 Agree 
41. I thought the study website was easy 
to use/navigate. 
      1                      2                      3                     4                     5 
42. I thought the study website was 
attention grabbing.  
 
1                      2                      3                     4                     5 
43. Overall, I thought the study website 
was easy to understand. 
 
1                      2                      3                     4                     5 
44. Overall, I thought the study website 
was helpful. 
 
1                      2                      3                     4                     5 
45. Overall, I actually applied at least 
some of the strategies and/or information 
provided via the study website. 
 
 
1                      2                      3                     4                     5 
46. I plan to continue using the strategies 
and information I gathered from the study 
website.  
 
1                      2                      3                     4                     5 
47. Overall, I was satisfied with the online 
walking program. 
1                      2                      3                     4                     5 
48. I would recommend this online 
walking program to a friend, co-worker, 
and/or family member. 
 
1                      2                      3                     4                     5 
 










51. What did you dislike about the online walking program? 
 
52. Do you have any suggestions or recommendations related to the improvement of or modifications that should be 






 Courtney Monroe is originally from Mt. Zion, Illinois.  She attended Bradley University 
for two years where she played on the intercollegiate softball team before earning her Bachelor 
of Science Degree in Education (Physical Education with teacher certification and Health Studies 
with secondary endorsement) at Eastern Illinois University.  Then, she earned her Master of 
Science Degree in Kinesiology and Recreation (Exercise Physiology) at Illinois State University.  
Upon completion of this degree, Courtney served as a full-time Exercise Science lecturer at Old 
Dominion University for two years, as well as the Undergraduate Coordinator for the Exercise 
Science Degree Program during her last year at this institution.  While she thoroughly enjoyed 
engaging in her roles at Old Dominion University and gained valuable experience, she decided to 
pursue a Doctor of Philosophy degree in Kinesiology and Sport Studies (Exercise Physiology) as 
a graduate assistant at the University of Tennessee.  She has accepted a post-doctoral position in 
the Department of Exercise Science at the University of South Carolina.       
